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EXECUTIVE SUMMARY 
A. OTIS CREEK: Event and base-flow discharge and chemistry were monitored to 
calculate annual and seasonal nutrient loading. The greatest loss of phosphorus and 
nitrogen, which was correlated with the high loss of suspended particles (soil) and high 
discharge, occurred during the winter and spring. Nitrate and sodium loss was greater 
during the winter during base-flow periods. The high sodium yield from the watershed 
during the winter is attributed to de-icing salt usage on roads. The increase in stream 
nitrate during the winter can partly be attributed to nitrate loss from the soil after the autumn 
leaf fall. The mean daily load of heavy metals ranged from 53 mg/ha/d (Cd) to 2.8 g/ha/d 
(Mn). The annual areal phosphorus yield/ (1.56 g P/ha/d) of the Otis Creek watershed is 
relatively high and comparable to the Irondequoit Creek watershed during 1983 (2.2 g 
P/ha/d). 
B. SALMON CREEK: Event and base-flow discharge and chemistry were monitored to 
calculate annual and seasonal nutrient yields. The greatest loss phosphorus 
nitrogen, which was correlated with the high loss suspended particles (soil) and high 
discharge, occurred during the winter and spring. Nitrate and sodium loss was 
during the winter during base-flow periods. The high sodium yield from the watershed 
during winter is attributed to de-icing salt usage on roads. The increase in stream 
nitrate during the winter can be partly attributed to nitrate from soil after the autumn 
leaf fall. The mean daily load of the heavy metals ranged from 17 mg/ha/d (Cd) to 
g/ha/d (Mn). Loading of sodium, nitrate, kjeldahl nitrogen total ......................... . 
New York State Barge Canal to Salmon ranged from 7.3% 
yield of Salmon Creek. The annual areal phosphorus yield {1.0 g P/ha/d) the 
Creek watershed was similar to the annual yield (0. 76 g P /ha/d) of Irondequoit Creek 
watershed after 1983. 
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C. NORTHRUP CREEK WATERSHED 
Twelve pipes/ditches contributing effluent to Northrup Creek were evaluated during 
July and August. Four non-point sources (i.e. pastures, cultivated areas) were monitored 
during three rain events during February and March. The land in cultivation had the greatest 
impact on stream phosphorus concentration during the spring. However, analysis during 
the summer indicated agricultural areas did not contribute to the nutrient load since 
available vegetation not present in the spring utilized the nutrients. Nitrate concentrations 
were greatest downstream of the cultivated area and of the residential area in the Town 
of Spencerport compared to the two old fields not in cultivation. 
Several pipes and ditches were located that possessed higher than stream average 
concentrations of nutrients. Almost all the these sources(> 75%) in September and July 
possessed total kjeldahl nitrogen (TKN) values in excess of the mean annual concentration 
for Northrup Creek . Site 16, a ditch that drains a shopping plaza, and Site 69, a small 
stream, were significantly higher in TKN concentration than the other point sources and 
over 200% greater than the mean annual concentration for the stream. Phosphorus 
concentrations from effluent at Sites 16, 69, 71 A, 71 C (pipes from a housing complex) and 
90 (ditch from a golf course) were higher than annual stream concentrations. Sites 71A 
and C had values 300 and 1 ,000% in excess of annual stream phosphorus values. 
Black Creek: The loading of phosphorus from Black Creek to Long Pond was low (1,.4 
kg/d). Comparison of areal phosphorus yield of Black Creek to Irondequoit Creek 
sucJae~ste~a that Black Creek had a phosphorus loading comparable to Irondequoit Creek 
the total yield of phosphorus to Long Pond, Black Creek contributes 11.1 % 
(1 kg P/d) and Northrup Creek (11 kg P/d) contributes 89.1 %. The contribution of 
phosphorus from Black Creek to Long Pond is considerably lower than the loading from 
the Spencerport Sewage Treatment Plant (6.99 kg P/d). 
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Spencerport Sewage Treatment Plant (STP): Nutrient load from the STP was calculated 
from weekly chemistry and daily discharge. The annual average daily loading from the 
Spencerport Sewage Treatment Plant to Northrup Creek was 6.99 kg P/d or 56.4% of the 
total phosphorus load at the North Greece Road site (Lower Northrup). The elevated 
phosphorus concentrations of the entire stream north (downstream) of the treatment plant 
are attributed to effluent from the Spencerport Sewage Treatment Plant. Loading of nitrate 
from the treatment plant to the Northrup Creek was also high, representing 37.5% of the 
nitrate load of Northrup Creek at the North Greece site. During the summer, when flow is 
low, the Spencerport Sewage Treatment Plant is contributing close to 100% of the nitrate 
and phosphorus load to Northrup Creek. 
Long Pond: Based on the total stream phosphorus loading and chlorophyll data that 
we have collected for Long Pond and its tributaries, Long Pond falls into the hyper .. eutrophic 
category of bodies of water. That is to say, Long Pond is a very productive body of water 
due to high nutrient loading from the watershed (Northrup Creek, Black Creek and STP) 
and its shallow basin morphometry which allows continual mixing of the water column with 
the phosphorus laden sediments. Phosphorus and chlorophyll data are presented in 
Appendices. 
BUTIONWOOD CREEK: Thirteen piped and 17 other sources (i.e. ...,~ ............ 
agricultural areas) were monitored over four rain events during June and July. Although 
discharge was not calculated for the piped sources, the discharge from these pipes were 
intermittent and low. Thus loadings of nutrients Buttonwood from these 
sources probably have a relatively minor impact on the stream. Nevertheless, 
concentration of total phosphorus and total kjeldahl nitrogen entering the stream from 
pipes at Sites 30 {high turbidity also, a drainage ditch from Trimmer Road), 32 (drains 
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a home?) and 43 (drains from a home?) are relatively high. Site 12, with its exceptionally 
high nitrate concentration, appeared to come from a home and may be sump pump effluent. 
Site 7 is a lawn from which surface flow was collected. 
Non-point sources of nutrients include agricultural areas, golf courses, roads, etc. 
Agricultural areas (cattle, horses and cropland) appear to be contributing significantly to 
the turbidity of Buttonwood Creek and to the levels of nitrogen (TKN and nitrate) but not 
to phosphorus in the stream. The progressive decrease in dissolved oxygen at the northern 
end of the stream (near Frisbee Hill Road) is associated with high turbidity and high total 
kjeldahl nitrogen that appear to be a result of agriculture in the watershed. Sites associated 
with drainage ditches and roads also contributed to the turbidity of the stream and to the 
overall nitrogen loading of the stream. Site 25 near Trimmer Road had a total phosphorus 
concentration greater than 300% of the next highest value observed in the entire stream. 
We were not able to localize the source, but there was a definite smell of detergent upstream 
from this site. 
WET AND DRY DEPOSITION 
Seasonal concentrations of several nutrients, metals and heavy metals and loading 
from wet and dry deposition from the SUNY Brockport Precipitation Station are reported. 
No obvious seasonal pattern in chemistry was observed except with sodium, which 
increased during the winter. With the exception of total kjeldahl nitrogen and sulfate~ 
concentrations of ions in dry deposition were higher than in the wet deposition. 
Side-by-side comparison of the two co-located samplers revealed no significant differences 
annually (P<O.OS) between ions in the dry collectors and wet collectors of each of the 
samplers. Atmospheric loading to yields from Salmon and Otis Creek suggests that 
Deposition rates from the atmosphere are comparable to watershed yields to Salmon and 
Otis Creeks. 
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INTRODUCTION 
Concern for water quality is evident throughout much of the history of the Rochester 
area since colonial times. Monroe County's water quality program has evolved from the 
evaluation of point source pollution to an ecosystem approach exemplified in the 
Irondequoit Basin Framework Plan (Taddiken 1985). This holistic approach has focused 
the County's monitoring and remedial efforts on the Irondequoit Bay basin as a pilot study 
and model for other watershed remedial efforts within Monroe County. Remedial measures 
and strategies, developed with the Irondequoit Basin, are now beginning to be applied to 
other watersheds in the county within the framework of the Remedial Action Plan (RAP). 
The purpose of the RAP project is to prepare water quality management action plans 
for watersheds in the three basins (Genesee, Lake Ontario West, and Lake Ontario Central) 
I 
I 
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within Monroe County that empty into the Rochester Embayment. These basinwide plans ' 
would be prepared using existing data and literature on each of the three basins. In some 
instances where baseline and storm event data were not available, such as the Lake Ontario 
Basin, it would be necessary to collect the required data. As part of the local 
contribution to Rochester Embayment Remedial Action Plan, the Monroe County Health 
were: 
contracted with SUNY Brockport in 1988 to collect such data. The general 
of 1988 study of Buttonwood, Larkin, Northrup and Round Pond Creeks 
1. To compare the water quality of stream water from various watersheds; 
obtain time trend data on chemical and physical characteristics of runoff 
water of these creeks; 
8 
To estimate nutrient mass loadings of streams; and 
4. To establish and maintain a statistically defensible data set that would permit 
determination of baseline conditions for evaluations of trends. 
This work has been completed and is reported in ~~chemical Analysis of Water from 
Buttonwood, Larkin, Northrup, and Round Pond Creeks, Lake Ontario Basin West, May, 
1987 .. May 198811 (Makarewicz 1989). 
The 1989-90 study reported here has a similar set of objectives as the 1988 study 
but with a focus on Salmon Creek and Otis Creek. In addition, the 1989 .. 90 study was 
broadened to include the following: 
Otis 
1. Determination of nutrient loads. of the Barge Canal to Salmon Creek; 
2. A stress strean1 analysis of Northrup and Buttonwood Creek; Our 1988 study 
had suggested that there were anthropogenic sources of phosphorus and nitrogen 
within the watersheds of Northrup and Buttonwood Creeks. 
Determination of nutrient loads of the Spencerport Sewage Treatment Plant to 
Northrup Creek; 
4. Determination of the nutrient loads to Long Pond from Black Creek as ,..,.u'V'\n~ ... t:!~f"t 
to Northrup Creek; 
Determination of the trophic status of Long Pond; and 
6. Determination of nutrient and heavy metal loads from precipitation occurring 
western Monroe -County. 
METHODS 
Salmon (Fig. 1) 
9 
Stream water samples were collected a minimum of twice during each season during 
baseflow c•grab sampleS11) and hourly during events and composited to form a sample for 
the 11rising" and the 11falling" limb of the discharge hydrograph for each event. Thirty nine 
events were sampled hourly with an lsco Sequential Sampler. Stream height was 
measured continuously at both sites with a Friez Stream Recorder from 29 June 1989 to 
30 June 1990. Hourly stream height readings for the year were stored in a Lotus 123 
Spreadsheet. Sites were chosen for ease of access (i.e. closeness to a bridge for gaging 
purposes). The area above the sampling point was the area used in calculating the areal 
loading of a watershed. 
Outflow of Barge Canal 
Discharge and water chemistry to Salmon Creek from the New York State Barge 
Canal was monitored on 17 dates over four seasons from 9 July 1989 to 26 June 1990. 
Discharge measurements and water samples were taken at the three .culverts -1 00 m 
south of the Barge Canal (Fig. 1). 
Spencerport Sewage Treatment Plant 
Weekly grab samples were taken from the effluent of the Spencerport Sewage 
Treatment Plant from 7 February 1989 to 6 March 1990. Daily discharge data from the 
plant to Northrup Creek were provided by Mr. Mark Elliot. 
Black Creek 
Weekly grab samples were taken from Black Creek (Fig. 2) from 25 May 1989 to 13 
June 1989. Creek water samples were taken just above the confluence of Black and 
Northrup Creeks. · 
long 
Water for chlorophyll and chemical analysis was taken weekly at four sites on a 
southwest to northeast transect from June September 20, 1989 (Fig. 3). Samples 
were the surface except at Station B, where they were taken at the surface (80), 0.5m 
) and at 1m (B2). 
~"r•!:lll~~ ~'tr·o~•rn Analysis .. Buttonwood and Northrup Creeks 
During several rain events, water samples were taken at a number of locations to 
sources nutrients (Fig. 2 4). 
precipitation station was set up on the top of Lennon Hall, SUNY Brockport. Dry 
deposition samples were collected monthly with two co-located Aerochem Metrics 
collectors. Polyethylene liners were placed in each bucket at the beginning 
each month. The liner of the dry container was carefully scrubbed with a ~~rubber 
policeman.. washed down with distilled water to form a 1 L sample for analysis. The 
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• 11wet sample .. was split into five subsamples: dissolved nutrient (filtered), metals and acidified- nitric), heavy metals (acidified- nitric), nitrogen (acidified- sulfuric) and raw 
(untreated) by the Monroe County Environmental Health Laboratory. 
Water Chemistry 
All sampling bottles were pre-coded so as to ensure exact identification of 
particular sample. All filtration units and other processing apparatus were cleaned routinely 
with phosphate-free RBS. Containers were rinsed prior to sample collection with the 
being collected. In general, all procedures followed EPA standard methods (EPA 1 
or Standard Methods for the Analysis of Water and Wastewater (APHA 1985). 
water for dissolved nutrient analyses (SAP, nitrate + nitrite) was filtered immediately 
0.45 Jlm MCI Magma Nylon 66 membrane filters and held at 4oc until analysis. Analyses 
of pH, alkalinity, specific conductance, turbidity and dissolved oxygen were completed 
within four hours of collection. Subsequent analyses were always completed within 
hours of collection except for metals and total kjeldahl nitrogen. 
Chlorophyll a: Chlorophyll a was measured with a fluorometer following the method 
of Wetzel and Likens (1979) 
Turbidity: Turbidity was measured with a Turner nephelometric turbidimeter 
four hours after sample collection. When analyzing cold water samples, care was 
taken to avoid condensation on the outside of the sample tube or gas bubble.,.,.. ..... ,..,..,.""',~',.. ... 
within the tube. 
Specific Conductance: A Thomas Model 275 Conductivity Meter was 
measure conductivity. Results were corrected to 250C. 
pH: Analyses were made by electrode using the Beckman 45 meter standardized 
daily using two, buffers ( 4 and 9). pH was measured immediately upon arrival 
laboratory. 
Dissolved Oxygen: Dissolved oxygen analyses were using the n"'lll"'\l""'lli'IOI""'l 
Winkler method (APHA 1985). Samples were fixed in the field and transported 
laboratory for final titration. 
Alkalinity: Alkalinity was measured within 
with standard H2S04 to a pH end point of 4.5. 
hours of collection 
Nitrate + Nitrite: Dissolved nitrate + nitrite nitrogen analyses were performed 
the automated (Technicon Autoanalyser) cadmium reduction method (EPA 1979). 
Total Phosphorus: The persulfate digestion procedure was used prior 
by the automated (Technicon Autoanalyser) colorimetric ascorbic acid method 
1985). 
11 
• 
-
Soluble Reactive Phosphorus: Analysis was performed using the automated 
(Technicon) colorimetric ascorbic acid method (APHA 1985) . 
Total Kjeldahl Nitrogen: Analysis was performed using a modification of the 
Technicon Industrial Method 329-7 4W /8. The following modifications were performed 
(after Monroe County Environmental Health Laboratory): 
1. In the sodium salicylate-sodium nitroprusside solution, sodium nitroferri-cyanide 
(0.4g) replaced the concentrated nitroprusside stock solution. 
2. The reservoir of the autoanalyser was filled with 0.2M H2S04 instead of distilled 
water. 
3. Other reagents were made fresh prior to each analysis. 
Total Suspended Solids: APHA (1985) Method 209C was employed for this analysis. 
Chloride: Analyses were performed using the mercuric nitrate method (APHA 1985}. 
Metals: Calcium, magnesium, sodium and potassium were determined by atomic 
absorption spectrophotometry (Perkin-Elmer 3030) (APHA 1985). 
Heavy Metals: Lead, manganese, zinc and cadmium were determined by graphite 
furnace atomic absorption spectrophotometry (HGA 400 Programmer) by the 
standard addition technique (APHA 1989). Samples were digested by the nitric acid 
procedure (APHA 1989). Furnace conditions followed the Perkin-Elmer HGA-400 
Manual. 
Physical Measurements 
Stream Area: Stream area for various stream heights was calculated by planimetry. 
A line was fit to the values for stream area by polynomial regression using Sigma Plot 
(Interactive Microware 1984), which allowed stream cross-sectional area to be 
estimated for all sampling dates based on stream heights. 
"'~'~~"'AI!IIo~·l"'l''l Velocity: Stream velocity was measured within the cement channel of a 
bridge or culvert (Chow 1964). Measurements were at equally spaced locations at 
each station over a range of stream heights with a Gurley Meter. 
The rating curve was constructed from discharge values( m3) 
(m/s) times stream area (m2) for several stream 
was based on the calculated rating curve the 
height (Otis Salmon). Black 
discharge is based on instantaneous readings taken once a week when water samples 
were taken. A similar procedure was employed for Barge Canal discharge. 
\N~• ... o·~~t'\l,or~ Area: Areas used in the loading calculations were obtained by planimetry 
from USGS topography maps. Watershed areas were not the whole area of the 
watershed but were the area of the watershed upstream from the sampling point. 
12 
Quality Control 
Quality Assurance Internal Quality Control: Multiple sample control charts 
1985) were constucted for each parameter analyzed, except chlorophyll, oxygen and 
suspended solids. A prepared quality control solution was placed in the analysis 
for each sampling date. If the control solution was beyond the set limits of the control 
corrective action was taken and the samples re-run. Percent ion balance ([cation sum-
anion sum]/[cation sum + anion sum] x 1 00) were calculated for all samples. Of 
200 samples, 55.8% had ion balance differences less than 5% and 96.1% had ion balances 
less than 10%. Frequency of instrument calibration is indicated in Table 1. Table 2 provides 
a summary of the quality assurance data. 
External Quality Control: Biannually,. reference solutions were obtained from The 
EMSL Laboratory in Cincinnati, Ohio, and from the U.S. Geological Survey Resource 
Division's Standard Reference Sample Project and placed into the analysis stream. In 
cases, the EPA analyses fell within the standard error of the control sample provided (Table 
3). The mean rating for the USGS reference solutions was 3-.1 (Table 4), which represents 
a rating value of good. 
Table 1. Frequency of Calibration of Instruments 
Instrument 
Turbidity 
Conductivity Bridge 
pH meter 
Alkalinity 
Dissolved Oxygen 
Technicon-Nitrate Nitrite 
Technicon-TP 
Chloride 
Aton1ic Absorption Spectrophotometer 
13 
Standard I Recalibratlon 
Polymer standards weekly 
KCL standards weekly 
Standards weekly 
NaC03 quarterly 
Biniodate quarterly 
Stock standards weekly 
Stock standards weekly 
......................... standards weekly 
.....:Tr\I"V f!"'t~ll"''rt~ll"r~f!" each 
Stock standards weekly 
Stock standards weekly 
I 
-
Table 2. Summary of quality assurance data from the water quality laboratory at SUNY I 
-
Brockport, Brockport, N.Y. May, 1989- April, 1990. SRP = Soluble reactive phosphorus, 
J TKN = Total kjeldahl nitrogen, R.E.=Relative Error, S.D.=Standard Deviation, C.V.=Coefficient of Variation, C.I.=Confidence Interval. Values in mg/L unless otherwise 
-
noted. 
I Number 
of True Mean S.D. c.v. 95% R.E. 
Samples Value C. I. % 
;J ====== ==== ====-- --
Alkalinity 55 75.51 75.48 1.04 0.014 73.40-77.57 0.04 
Calcium A 50 30.00 29.95 0.99 0.033 27.97-31.92 0.2 I B 10 80.00 79.37 1.49 0.019 76.39-82.34 0.8 
Chloride 61 27.93 26.50 1.75 0.063 22.99-30.01 5.4 I 
Conductivity 63 717.00 714.29 6.09 0.008 702.10-726.47 0.4 
(umhosjcm) I Magnesium A 51 10.00 10.44 0.32 0.032 9.80-11.08 4.2 
B 10 15.00 15.95 0.44 0.029 15.07-16.83 5.9 
Nitrate A 25 0.40 0.40 0.05 0.115 0.30-0.49 1.1 1 (mg N/L) B 35 1.60 1.60 0.08 0~052 1.44-1.77 0.2 
Potassium A 51 1.01 1.02 0.088 0.087 0.84-1.19 0.6 J B 10 5.00 4.99 0.08 0.017 4.83-5.16 0.1 
pH A 49 4.01 3.99 0.04 0.010 3.91-4.06 0.6 I B 12 9.18 9.20 0.05 0.006 9.09-9.30 0.2 
Sodium A 40 10.00 10.06 0.25 0.025 9.56-10.55 0.5 
B 21 40.00 38.97 1.41 0.035 36.16-41.79 2.6 I SRP (ug P/L) A 23 4.96 4.77 1.88 0.379 1.02-8.53 3.9 
B 37 24.80 24.27 3.17 0.128 17.94-30.60 2.2 
Sulfate A 37 20.00 19.78 1.61 0.080 16.56-22.99 1.1 1 
B 24 30.00 28.79 1.30 0.043 26.19-31.39 4.2 4 
Total Phosphorus A 27 24.80 22.25 4.59 0.185 13.08-31.43 11.5 I (ug P/L) B 28 37.20 34.25 9.03 0. 2L4-3 16.20-52.31 8.0 
Turbidity (NTU) 61 0.46 0.46 0.05 0.099 0.37-0.55 0.04 I TKN (ug N/L) 51 1.50 1.43 0.15 0.102 1.12-1.73 5.1 
Cadmium (ug/L) 20 50.00 50.05 2.40 0.048 45.26-54.84 0.1 I Lead (ug/L) 20 50.00 54.70 1.38 0.025 51.94-57.46 0.5 
Manganese (u/L) 20 50.00 53.45 1.32 0.026 50.82-56.08 6.5 I 
Zinc (ug/L) 20 50.00 47.25 3.39 0.068 40.48-54.02 0.1 
t 
• 
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Table 3. Results of the semi-annual interlaboratory testing program of the Environmental 
Protection Agency performed by SUNY Brockport. Reference samples are 
Minerals-WP1188/1288 and Nutrients-WP11. 
MINERAL 
PARAMETER EPA MEAN 95% C.l. SUNY VALUE 
========= ====== ====== ======== 
pH 6.01 5.91-6.11 6.02 
CALCIUM 20.37 18.3-22.5 19.01 
MAGNESIUM 5 4.44-5.56 5.07 
SODIUM 20 17.8-23.5 18.85 
POTASSIUM 4.94 4.17-5.71 4.84 
ALKALINITY 20.3 17.5-24.5 23.2 
SULFATE 19.71 15.2-22.5 19.4 
CHLORIDE 52 48.2-55.4 49.98 
CONDUCTANCE 279. 258-300 278 
NUTRIENT 1 
PARAMETER EPA MEAN 95% C.l. SUNY VALUE 
======== ======= ======= ======== 
NITRATE 1.98 1.66-2.30 1.74 
SRP 0.39 .31-.47 0.4 
NUTRIENT2 
PARAMETER EPA MEAN 95%C.I. SUNY VALUE 
-------- ======= ------ --------
--------
TKN 4.95 4.07-5.83 5.18 
TP 1.53 1.30-1.76 1.57 
15 
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Table 4. Results of the semi-annual interlaboratory testing program of the U.S. Geological 
Survey performed by SUNY Brockport. The USGS Rating is as follows: 0 (poor), 1 
(questionable), 2 (satisfactory), 3 (good), 4 (excellent). The reference samples analysed 
were titled 11Nutrients11 and 11Major Constituents11 • 
Parameter Reported Most USGS Rating 
Probable 
Value 
======== ======== ======== ======== 
Calcium 12.0 12.4 3 
Potassium 3.04 3.20 3 
Magnesium 2.35 3.04 0 
Sodium 40.3 41.0 4 
Total Phosphorus 
Nutrients 1.25 1.38 2 
Major 1.15 1.10 3 
Constiuents 
Soluble Reactive 1.15 1.10 3 
Phosphorus 
pH 7.72 7.8 3 
Sulfate 24.4 25.0 4 
Alkalinity 37.2 38.0 4 
Chloride 45.5 46.0 4 
Total Kjeldahl 2.10 2.20 4 
nitrogen 
16 
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RESULTS and DISCUSSION 
Stream Height and Discharge 
Since the continuous stage recorders were placed up to 50m downstream from 
bridge where the discharge would be calculated, the stage height at the bridge had 
standardized with the stage height at the continuous recorder. The regression 
height at the continuous recorder with stage height at the bridge (Fig. 5) was 
correct the hourly continuous stage heights. The relationship between stream 
cross-sectional area and discharge (Rating Curve) of the stream at a given stream 
is presented for Otis and Salmon Creeks (Fig. 6, 7 and 8), Black Creek (Fig. 9,1 0 and 11) 
and the discharge pipe from the New York State Barge Canal to Salmon Creek at 
Basin (Fig. 12, 13 and 14). Regression coefficients (r2) exceed 0.98 indicating a 
exceptionally good fit of the measurements to the fitted regression line; i.e, we are able 
predict stream velocity or discharge with a fair degree of precision. Only the 
of stream velocity versus stream height at the pipe draining the New York State 
Canal had a correlation coefficient less than 0.98 (r2=0.86) (Fig. 13). Approximately 
the discharge of Otis and Salmon Creeks occurred the winter 15,16 1 
Watershed (Fig. 1) 
.=...:::...;::::..:..::.:: Chemistry 
Thirty nine events were sampled during the year. No significant difference in ""'"""'"".~...~. 
cadmium concentration was observed between the rising and falling limb 
hydrograph during the year {Table 5 and 6). Concentrations of total phosphorus, 
kjeldahl nitrogen, nitrate, total suspended solids, zinc and manganese were O!"''o,,...~, .................... ~ 
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higher in the rising limb than the falling limb in the winter and the spring, with the exception 
of nitrate and lead in the spring. Total suspended solids and total kjeldahl nitrogen also 
had significantly higher concentrations in the rising limb during the summer (Table 5). 
Table 5. Comparison of mean concentrations of selected parameters during base flow 
and from the rising and falling limb of the hydrograph during precipitation and melt events 
on Otis Creek. Non-winter base flows were averaged because of insignificant differences 
in concentration of ions. 
Base Base Base 
Rising Falling Flow Rising Falling Flow Rising Falling Flow 
==== ==== ==== ==== ==== ==== ==== ==== ==== 
NA NA NA NQ3 NQ3 NQ3 TP TP TP 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (ug/L) (ug/L) 
SUMMER 25.12 29.86 68.57 0.37 0.34 0.59 127.6 133.2 101.6 
FALL 47.41 49.61 68.57 0.38 0.39 0.59 171.4 185.1 101.6 
WINTER 55.28 52.13 119.07 1.72 1.41 2.41 252.8 119.0 128.8 
SPRING 48.87 42.63 68.57 0.85 0.70 0.59 155.6 109.1 101.6 
Base Base 
Rising Falling Flow Rising Falling Flow 
==== ===== ==== ==== ==== ===== 
TKN TKN TKN TSS TSS TSS 
ug/L (ug/L) (ug/L) (mg/L) (mg/L) (mg/L) 
878 799 800 48 31 2 
800 38 38 2 
1 0 310 111 
1 2 
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TableS. Comparison of mean concentrations of heavy metals during base flow and 
the rising (R) and falling (F) limb of the hydrograph during precipitation and melt 
on Otis Creek. Non-winter base flows were averaged because of insignificant 
in concentration. N = baseflow periods. Values are in j.lg/L. 
Pb Mn 
R F N R F N 
--- -- -- --- --- ---
Summer 4 5 18 124 101 33 
Autumn 8 25 18 114 197 33 
Winter 27 15 12 462 121 521 
Spring 7 7 7 117 89 19 
Cd Zn 
R F N R F N 
--- -- -- --- --- ---
Summer 3 4 3 26 26 28 
Autumn 4 3 3 43 35 28 
Winter 2 2 13 96 62 67 
Spring 1 1 1 60 50 29 
Nutrient and Heavy Metal Loading 
Average daily and annual loading of total phosphorus, nitrate, total kjeldahl n.,. ... lf'"\l""it:.~n 
total suspended solids, zinc, manganese, lead, cadmium and sodium are presented 
Tables 7, 8 and 9. The annual areal phosphorus yield of Otis Creek (1.56 g P/ha/d) was 
comparable to Irondequoit Creek during remedial action in 1980 (2.2 g P /ha/d) 1 . 
Annually, 39 meteorologic and snow melt events contributed 62% of the total nn.""c-''"'..,.,.,,.. 
55.% of the total kjeldahl nitrogen and 88.3% of the total suspended solids released 
Otis Creek. Seventy three percent of the sodium and 
stream during non-events. Over 90% of the phosphorus, nitrogen, sodium 
suspended solids yield from the watershed occurred during the winter and spring 
18, 19 and 20) during periods of high discharge (Fig. 15). Sixty six percent and 
19 
the sodium and nitrate lost from the watershed was during the winter (Fig. 21 and 22). 
Similar high winter yields of nitrate and sodium were previously observed for Buttonwood, 
Larkin and Northrup Creeks (Makarewicz 1989). 
Event loading of lead and zinc represented 64% and 61% of the total annual load, 
while manganese and cadmium contributed only 39% and 17% of the annual load during 
events. The annual load of the heavy metals ranged from 91 kg/yr (Cd) to 4,803 kg/yr 
(Mn) (Table 9). Areal mean annual loadings ranged from 0.053 g/ha/d (Cd) to 2.8 g/ha/d 
(Mn)(Table 9). As with nutrients, most of the loading occurs (mean=98%) in the winter 
and spring. 
SUMMARY 
Event and baseflow discharge and chemistry were monitored to calculate annual 
and seasonal nutrient yields. The greatest loss of phosphorus and nitrogen, which was 
correlated with the high loss of suspended particles (soil) and high discharge, occurred 
during the winter and spring. Nitrate and sodium loss was greater during the winter during 
baseflow periods. The high sodium yield from the watershed during the winter is attributed 
to de-icing salt usage on roads. The increase in stream nitrate during the winter can partly 
be attributed to nitrate loss from the soil after the autumn leaf fall and the cessation of 
nitrate uptake by plants. The annual load of the heavy metals ranged from 91 kg/yr (Cd) 
to 4,803 kg/yr (Mn). The annual areal phosphorus yield (1.56 g P/ha/d) of the Otis Creek 
watershed is comparable to the Irondequoit Creek watershed during (2.2 g P /ha/d -1980) 
to remedial action. 
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Table 7. Annual and seasonal average daily loading of selected parameters from Otis 
Creek. Na=Sodium, N03=nitrate, TP= Total Phosphorus, TKN= Total Kjeldahl Nitrogen, 
TSS=Total Suspended Solids. 
LOADING 
Na N03 TP TKN TSS 
kg Na/d kg N/d kg P/d kg N/d kg/d 
====== ====== ====== ====== ====== 
SUMMER 483 4.3 0.8 6.2 51 
FALL 487 4.2 0.9 5.6 79 
WINTER 8,680 191.0 14.4 70.7 10,240 
SPRING 3,353 53.4 13.4 69.2 8,087 
ANNUAL 3,242 63.1 7.3 37.8 4,602 
LOADING/HA 
Na N03 TP TKN TSS 
g Na/ha/d g N/ha/d g P/ha/d g N/ha/d g/ha/d 
====== ====== ====== ====== ====== 
SUMMER 102.5 0.91 . 0.17 1.3 10.9 
FALL 103.4 0.91 0.17 1.2 16.7 
WINTER 1842.2 40.5 3.06 15.0 2173.1 
SPRING 711.6 11.3 2.83 14.7 1716.2 
ANNUAL 689.9 13.4 1.56 8.1 979.2 
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• Table 8. Seasonal loading {kg and percent) of selected parameters in Otis Creek J 
• ' Discharge Percent Sodium Percent Nitrate Percent 
• 
m3 kg kg 
-
====== ====== ====== ====== ====== ====== 
~ SUMMER 387 I 695,524 3.9 43,943 3.7 1.7 I 
FALL 681,036 3.9 44,310 3.7 385 1.7 I WINTER 8,623,094 48.9 789,919 66.3 17,384 75.1 
SPRING 7,637,949 43.3 312,943 26.3 4,997 21.6 I ANNUAL 17,637,603 100.0 1 '191 '115 100.0 23,154 100.0 
Total Percent Total Percent Total Percent I 
Phosphor Kjeldahl Suspended I us Nitrogen Solids 
kg kg kg 
I 
---- ---- ==== ==== ==== ~
SUMMER 74 2.7 561 4.1 4,680 0.3 I FALL 81 3.0 508 3.7 7,188 0.4 
WINTER 1,308 48.3 6,432 46.6 931,855 55.5 ~I SPRING 1,244 46.0 6,300 45.7 735,962 43.8 
ANNUAL 2,707 100.0 13,799 100.0 1,679,685 100.0 I t 
'I 
'I 
1 J~:s 
I 
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Table 9. Annual and seasonal average daily loading of heavy metals from Otis Creek. 
Annual Loading 
LEAD MANGANESE CADMIUM ZINC 
kg kg kg kg 
==== ==== ==== ==== 
SUMMER 11.56 31.23 1.93 19.50 
FALL 12.15 39.80 1.88 21.24 
WINTER 124.55 3797.86 77.86 655.02 
SPRING 60.27 934.14 9.09 453.17 
ANNUAL 208.53 4803.03 90.76 1148.93 
Mean Daily Loading 
LEAD MANGANESE CADMIUM ZINC 
kg/d kg/d kg/d kg/d 
==== ==== ---- ==== 
SUMMER 0.13 0.34 0.02 0.21 
FALL 0.13 0.44 0.02 0.23 
WINTER 1.37 41.73 0.86 7.20 
SPRING 0.66 10.27 0.10 4.98 
ANNUAL 0.57 13.16 0.25 3.15 
Mean Daily Loading per hectare 
LEAD MANGANESE CADMIUM ZINC 
g/ha/d g/ha/d g/ha/d g/ha/d 
==== ---- ---- ----
SUMMER 0.027 0.073 0.005 0.045 
FALL 0.028 0.093 0.005 0.049 
WINTER 0.291 8.857 0.181 1.528 
SPRING 0.141 2.179 0.021 1.057 
ANNUAL 0.121 2.8001 0.053 0.668 
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Table 1 0. Comparison of phosphorus loading in subbasins of the Irondequoit Bay 
watershed to phosphorus loadings from Otis and Salmon Creeks. Irondequoit basin data 
are from Bannister and Burton {1979) and Peet, Burton, Baker et al. {1985). Other date 
are from Makarewicz {1989) and this study . 
Subbasin or Creek 
============= 
a1975-77 (pre-diversion) 
a1978-79 (post-diversion) 
b1979 
b1980 
b1981-85 
Larkin Creek ( 1988-89) 
Buttonwood Creek ( 1988-89) 
Lower Northrup (1988-89) 
Upper Northrup ( 1988-89) 
Black Creek ( 1988-89) 
Otis Creek {1989-90) 
Salmon Creek ( 1989-90) 
aAt Browncroft Blvd. 
bAt Blossom Road 
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Total Areal 
Phosphorus Loading 
(g P/ha/d) 
======== 
5.6 
2.0 
2.3 
2.2 
0.88 
0.70 
1.58 
4.24 
3.23 
0.60 
1.56 
1.00 
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SALMON CREEK WATERSHED 
.Event Chemistry 
Thirty nine events were sampled during the course of the year. No significant 
difference in concentration of nitrate and sodium was observed between the rising and 
falling limb of the event hydrograph during the year (Table 11 ). Concentrations of total 
phosphorus, total kjeldahl nitrogen, total suspended solids, manganese and zinc were 
significantly higher in the rising limb than the falling limb in the winter and in the spring. 
The exception was total phosphorus and lead. With lead the rising limb was higher 
significantly in the autumn only, while lead- was higher in the rising limb in the summer 
(Table 11 and 12). TKN concentrations were significantly higher in falling limb than the 
rising limb in fall and summer. 
Table 11. Comparison of mean concentration of selected parameters during base flow 
and from the rising and falling limb of the hydrograph during precipitation and melt events 
on Salmon Creek. Non-winter base flows were averaged because of insignificant 
differences in concentration. BF =Base Flow 
Rising Falling B.F. Rising Falling B.F. Rising Falling B.F. 
Na Na Na NO~ NO~ NO~ TP TP TP (mg/L) (mg/L) (mg/L) (mg/L (mg/L (mg/L (ug/L) (ug/L) (ug/L) 
---- ---- ---- ==== ---- ==== ==== ----
SUMMER 20.39 20.87 26.31 0.28 0.32 0.51 78.8 67.1 86.1 
FALL 28.08 27.28 26.31 0.20 0.22 0.51 61.6 63.0 86.1 
WINTER 27.48 26.07 42.15 1.25 1.19 1.21 127.4 83.3 56.0 
SPRING 27.35 25.04 28.40 0.62 0.63 0.47 86.5 86.9 41.4 
Rising Falling B.F. Rising Falling B.F. 
TKN TKN TKN TSS TSS TSS 
(ug/L) (ug/L) (ug/L) (mg/L) (mg/L) (mg/L) 
SUMMER 840 875 747 15 13 7 
FALL 350 490 747 15 15 7 
WINTER 968 546 285 133 59 20 
SPRING 826 791 835 66 48 4 
25 
• 
• 
• 
• 
Ill 
.. 
Table 12. Comparison of mean concentrations of heavy metals during base flow and 
from the rising (R) and falling (F) limb of the hydrograph during precipitation and melt 
events on Salmon Creek. Non-winter base flows were averaged because of insignificant 
differences in concentration. N =base flow periods. Values are in J.lg/L. 
Pb Mn 
R F N R F N 
--- -- -- --- --- ---
Summer 15 6 9 83 44 61 
Autumn 6 5 9 43 46 61 
Winter 16 16 11 262 88 79 
Spring 5 5 3 89 82 30 
Cd Zn 
R F N R F N 
--- -- -- --- --- ---
Summer 4 3 2 28 11 22 
Autumn 3 2 2 24 29 22 
Winter 2 2 15 67 49 35 
Spring 2 2 2 50 43 51 
Nutrient Loading 
Average daily and annual loading of total phosphorus, nitrate, total kjeldahl nitrogen, 
total suspended solids, sodium and heavy metals are presented in Tables 13, 14 and 15. 
The annual areal phosphorus load (1.0 g P/ha/d) of Salmon Creek was similar to the annual 
load (0.88 g P/ha/d) of Irondequoit Creek post-diversion (Table 10). Annually, 39 
meteorologic and snow melt events contributed 46% of the total phosphorus, 45.% of the 
total kjeldahl nitrogen and 80.2% of the total suspended solids released into Salmon Creek~ 
Seventy four percent of the sodium and 68.4% of the nitrate enter the stream during base 
flow periods. Over 70% of the phosphorus, nitrogen, sodium and total suspended solids 
load from the watershed occurred during the winter and spring during periods of high 
discharge (Table 13, Fig. 18, 19, 20 and 21). This is lower than the winter/spring loadd 
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from Otis Creek ( > 90%). The lower winter and spring load is due to the continuous 
contribution of water from the New York State Barge Canal (Erie Canal) to Salmon Creek 
during all seasons. Similar to Otis Creek, sodium and nitrate loss from the watershed 
(56.9% and 68.2%) was greatest during the winter (Fig 21 and 22). Similar high winter 
loads of nitrate and sodium were also observed for Buttonwood, Larkin and Northrup 
Creeks in 1988-89 (Makarewicz 1989). 
Event loading of lead, manganese, cadmium and zinc represented 82%, 90%, 55% 
and 84% of the total annual load. The annual load of the heavy metals ranged from 44 
kg/yr (Cd) to 2,317 kg/yr (Mn) (Table 15). Areal mean annual loadings ranged from 0.017 
g/ha/d (Cd) to 0.891 g/ha/d (Mn) (Table 15). As with nutrients, most of the loading occurs 
(mean=98%) in the winter and spring. 
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Table 13. Seasonal loading (kg and percent) of selected parameters in Salmon Creek 
Discharge PERCENT Sodium PERCENT Nitrate PERCENT 
m3 kg kg 
==== ==== ==== 
==== ==== ==== 
SUMMER 4219649.7 10.7 105986.2 10.1 1993.2 7.1 
FALL 4734155.0 12.0 122248.3 11.7 2164.3 
7.7 
WINTER 18590891.3 47.3 596419.4 56.9 19200.3 68.2 
SPRING 11779340.6 30.0 222771.7 21.3 4802.4 17.1 
ANNUAL 39324036.6 100.0 1047425.5 100.0 28160.3 100.0 
Total PERCENT Total PERCENT Total PERCENT 
Kjeldahl Suspended 
Phosphorus Nitrogen Solids 
kg kg kg 
---- ==== ==== 
----
----
----
--
SUMMER 348.8 12.9 3136.6 14.6 33037.9 2.2 
FALL 383.5 14.2 3209.1 14.9 39249.9 2.6 
WINTER 1142.1 42.4 7085.0 32.9 871944.8 57.5 
SPRING 822.3 30.5 8090.4 37.6 571004.5 37.7 
ANNUAL 2696.6 100.0 21521.1 100.0 1515237.1 100.0 
I 
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Table 14. Annual and seasonal average daily loading of selected parameters from Salmon 
Creek. Na=Sodium, N03=nitrate, TP= Total Phosphorus, TKN= Total Kjeldahl Nitrogen, 
TSS=Total Suspended Solids. 
LOADING 
Na N03 TP TKN TSS 
kg/d kg/d kg/d kg/d kg/d 
==== ==== ==== ==== ==== 
SUMMER 1164.7 21.9 3.8 34.5 363.1 
FALL 1343.4 23.8 4.2 35.3 431.3 
WINTER 6554.1 211.0 12.6 77.9 9581.8 
SPRING 2448.0 52.8 9.0 88.9 6274.8 
ANNUAL 2869.7 77.2 7.4 59.0 4151.3 
LOADING/HA 
Na N03 TP TKN TSS 
g/ha/d g/ha/d g/ha/d g/ha/d g/ha/d 
==== ==== ==== ==== ==== 
SUMMER 163.5 3.1 0.5 4.8 51.0 
FALL 188.6 3.3 0.6 5.0 60.5 
WINTER 920.0 29.6 1.8 10.9 1345.0 
SPRING 343.6 7.4 1.3 12.5 880.8 
ANNUAL 402.8 10.8 1.0 8.3 582.7 
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I Table 15. Annual and seasonal average daily loading of heavy metals from Salmon Creek. I :. Annual Loading I LEAD MANGANESE CADMIUM ZINC 
• 
kg kg kg kg I 
==== ==== ==== ==== I SUMMER 14 89 3 31 FALL 12 89 3 38 !. WINTER 114 1,398 24 348 I SPRING 30 741 13 367 ANNUAL 169 2,317 44 783 
• Mean Daily Loading I 
• 
LEAD MANGANESE CADMIUM ZINC 
kg/D kg/D kg/D kg/D I SUMMER 0.15 0.98 0.04 0.34 
• 
FALL· 0.13 0.98 0.03 0.42 J WINTER 1.27 15.36 0.26 3.82 SPRING 0.33 8.14 0.15 4.03 :. ANNUAL 0.46 6.35 0.12 2.15 
Mean Daily Loading per hectare I ' I 
-
LEAD MANGANESE CADMIUM ZINC I g/ha/d g/ha/d g/ha/d g/ha/d 
SUMMER 0.021 0.137 0.005 0.047 
1 FALL 0.018 0.138 0.005 0.058 WINTER 0.175 2.156 0.037 0.536 
SPRING 0.046 1.143 0.021 0.566 
ANNUAL 0.065 0.891 0.017 0.301 I 
Discharge of the New York State Barge Canal (Erie Canal) to Salmon Creek J 
At Adam's Basin, N.Y., there are discharge pipes that release water from the New 
1 York State Barge Canal to Salmon Creek year round. A hydrologic rating curve was 
developed for the three pipes that drain the stream created by the canal discharge. 1 
Discharge and concentration of sodium, nitrate, total phosphorus, total suspended solids I and total kjeldahl nitrogen were monitored over 17 dates spanning all seasons of the year 
(Table 16). Discharge from the Canal was higher during the winter averaging 17,279 m3/d 1 
compared to 7,143 m3/d when the Canal was full. The mean annual daily discharge from 
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the Canal represented about 8.8% of the mean annual daily discharge of Salmon Creek 
and ranged as high as 15.4% of the flow during the summer and 8.4% of the flow of Salmon 
Creek in the winter. Loading of sodium, nitrate, kjeldahl nitrogen and total suspended 
solids from the Canal to Salmon Creek ranged from 7.3% to 14.2% of the load of Salmon 
Creek (Table 16). 
Table 16. Comparison of the mean annual daily nutrient yield of Salmon Creek and of 
the New York State Barge Canal to Salmon Creek. Values in parentheses represent percent 
loading of Salmon Creek from the Barge Canal. 
Salmon 
Discharge 
m3 
107,737 
Na 
kg/d 
2869.7 
N03 
kg/d 
77.2 
TP 
kg/d 
7.4 
TKN 
kg/d 
59.0 
TSS 
kg/d 
4151 
Canal 9,528(8.8%) 322(11.2%) 9.0(11.6%) 0.77(1 0.4%) 8.4(14.2%) 304(7.3%) 
Pipes 
SUMMARY 
Event and non-event discharge and chemistry were monitored to calculate annual 
and seasonal nutrient loads. The greatest loss of phosphorus and nitrogen, which was 
correlated with the high loss of suspended particles (soil) and high discharge, occurred 
during the winter and spring. Nitrate and sodium loss was greater during the winter during 
base flow periods. The high sodium yield from the watershed during the winter is attributed 
to de-icing salt usage on roads. The increase in stream nitrate during the winter can 
partly attributed to nitrate loss from the soil after the autumn leaf fall. The annual load 
the heavy metals ranged from 44 kg/yr (Cd) to 2,317 kg/yr (Mn). Loading of sodium, 
nitrate, kjeldahl nitrogen and total suspended solids from the New York State Barge Canal 
(Erie Canal) to Salmon Creek ranged from 7.3% to 14.2% of the yield of Salmon Creek. 
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The annual areal phosphorus load (1.0 g P/ha/d) of the Salmon Creek watershed was J 
similar to the annual load (0.88 g P/ha/d) of Irondequoit Creek watershed post diversion 
1981-85 . 
NORTHRUP CREEK WATERSHED 
Black Creek Tributary 
Average daily and annual loading of total phosphorus, nitrate, total kjeldahl nitrogen 
and sodium are presented in Table 17. Phosphorus yield from the watershed to Black 
Creek is relatively low. Comparison on an areal basis of Black Creek to Irondequoit Creek 
suggests that Black Creek has a phosphorus loading comparable to Irondequoit Creek 
in 1985 after diversion in 1981-85 (Table 1 O). In Otis and Salmon Creeks, over 79% of the 
discharge took place in the winter and spring in 1989-90. Discharge in Black Creek in 
1988-89was highest in the spring (40%) and in the autumn (39%) (Table 17). The difference 
is attributed to seasonal and annual differences in precipitation and perhaps to differences 
in runoff characteristic between the streams due to the degree of imperviousness of the 
watershed (i.e. parking lots, etc.). As might be expected, nutrient loads from Black Creek 
are highest in the spring, followed not by autumn, but by winter (Table 17). Of the total 
yield of phosphorus to Long Pond, Black Creek contributes 11.1 % ( 1.4 kg P /d) and 
Northrup Creek (11.2 kg P/d) contributes 88.9%. 
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Table 17. Annual and seasonal average daily loading of selected parameters from Black 
Creek. Na=Sodium, N03=nitrate, TP=Total Phosphorus, TKN=Total Kjeldahl Nitrogen. 
Discharge Percent Na Percent N03 Percent TP Percent TKN Percent 
m3Jd kg/d kg/d kg/d kg/d 
--- ==== --- ~'=== --- ==== --- ==== --- ==== 
SPRING 43718 39.6% 1437 34.5% 34.9 50.9% 2.7 50.0% 28.7 36.1% 
SUMMER 2481 2.2% 47 1.1% 0.9 1.3% 0.2 3.7% 2.1 2.6% 
FALL 42935 38.9% 1488 35.8% 5.1 7.4% 1.3 24.1% 25.2 31.7% 
WINTER 20218 18.3% 1189 28.6% 27.6 40.2% 1.2 22.2% 23.4 29.5% 
Mean 27821 1040 17.6 1.4 19.9 
Annual · 
Na N03 TP TKN 
g/ha/d kg/ha/d kg/ha/d kg/ha/d 
==== ==== ---- ==== 
SPRING 627.4 15.2 1.2 12.5 
SUMMER 20.4 0.4 0.1 0.9 
FALL 649.4 2.2 0.6 11.0 
WINTER 519.2 12.0 0.5 10.2 
Mean Annual 454.1 7.7 0.6 8.7 
Stress Stream Analysis 
Potential anthropogenic sources of phosphorus and other nutrients within the 
Northrup Creek W?ltershed were suggested by the significantly higher total phosphorus 
and soluble reactive phosphorus concentrations in Buttonwood Creek compared to Larkin, 
Round Pond and Upper Northrup Creeks. To evaluate the source(s) of these high nutrient 
levels, a stress stream analysis was performed. Non-point and point source (Attached 
Map) loading of nutrients from various locations within the watershed of Buttonwood Creek 
were evaluated during five meteorologic events (2/15/89 [base flow], 2/21/89 [0.2011 
precipitation], 3/21/89 [0.08 .. and snow melt], 4/1/89 [1.61], 7/21/89 [base flow], 9/1/89 
[0.9411]). Point sources were pipes that generally are draining from lawns, pools and sump 
pumps. Non-point sources included newly cultivated areas, pastures, etc. Appendix A 
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provides a description of each site on the Attached Map. A single water sample was taken 
from a pipe, while non-point areas of concern were sampled above and below the area in 
question. Samples were analyzed for soluble reactive phosphorus, total phosphorus, 
nitrate and total kjeldahl nitrogen. The effluent of the Spencerport Sewage Treatment 
Plant was sampled weekly for one year. 
Point Sources 
Soluble reactive phosphorus at Sites 16, 69 and 71 A in September were higher than 
the other point sources and the mean annual concentration of the Upper Northrup Creek 
Site of Makarewicz (1989) (Fig. 23). Site 71A, one of three pipes draining the housing 
complex at Valley Park Circle, had phosphorus concentrations greater than 300% of the 
annual average for Upper Northrup Creek in September. Station 90, not sampled in 
September, as well as 71 C and 1320, had high concentrations of phosphorus in the effluent 
of pipes or culverts in July (Fig. 24). Site 90, a ditch draining the golf course, had a steady 
relatively high flow. Site 71 C, one of the three pipes draining the Valley Park Circle housing 
complex, had exceptionally high phosphorus values in July ( > 1 ,000% than the annual 
average for the stream at Upper Northrup Creek). 
Nitrate is also high at Sites 16, 71A, 71 C and 58 in September (Fig. 23). Site 58 
appears to be from a house on Town Line Road (Appendix A). Similarly in July, Site 71 C 
had a high nitrate concentration (Fig. 24). Discharge from Site 88A, one of three pipes 
from house #207 on Dean Road, had exceptionally high nitrate values in July (Fig. 24). 
Almost all the point sources ( > 75%) in September and July possessed total kjeldahl 
nitrogen (TKN) values in excess of the mean annual concentration for Northrup Creek (Fig. 
23 and 24). In September, sites 16 and 69 were significantly higher in TKN concentration 
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than the other point sources and over 200% greater than the mean annual concentration 
for the stream. Site 16 is a ditch that drains a shopping plaza while Site 69 is a small stream 
that drains a swampy area (Appendix A). 
THE SPENCERPORT SEWAGE TREATMENT PLANT 
The 1989 report of Makarewicz (1989) identified Northrup Creek as having the 
highest loadings of nutrient of the streams studied with areal loadings comparable to 
Irondequoit Creek prior to diversion. One possible source of the nutrient loading was 
the effluent (secondary treatment) from the Spencerport Sewage Treatment Plant. To 
evaluate the contribution from the sewage treatment plant, loadings of nutrients to 
Northrup Creek were calculated based on weekly grab samples and from daily 
discharge of effluent and compared to the estimated loadings from the entire watershed 
at North Greece Road (Makarewicz 1989). 
The annual average daily loading from the treatment plant to Northrup Creek was 
6.99 kg/D or about 56.4% {Table 18) of the total amount entering the creek at the North 
Greece Road site {lower Northrup site in the 1989 report). Since the Spencerport 
Treatment Plant performs only secondary treatment of sewage (i.e. no removal of 
phosphorus), the high contribution of phosphorus from the sewage treatment to the 
stream should not be surprising. However, it does mean that a significant amount of 
the phosphorus loading to Northrup Creek can be removed by diversion or better 
treatment of the sewage. Figure 25 demonstrates the effect of the STP on phosphorus 
concentation. Station 39 is just downstream of the STP and Site 32 is upstream of the 
STP. The elevated phosphorus concentrations of the entire stream north (downstream) 
of this site is attributed to the Spencerport Sewage Treatment Plant. Similarly, loading 
of nitrate from the treatment plant to the Northrup Creek is also high, representing 
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37.5% of the load at the North Greece site. During the summer, when normal 
discharges are low, the Spencerport Sewage Treatment Plant is contributing close to 
100% of the nitrate and phosphorus load to Northrup Creek (Table 19). 
Loading of sodium (265 kg/d, 14.7% of the Greece Road site) and total kjeldahl 
nitrogen from the STP to Northrup Creek (11.66, 18.8% of the Greece Road site) is low 
compared to loading of phosphorus and nitrate (Table 18). The low loading of sodium 
from the STP is due to the relatively high loading of sodium that occurs from the area 
north of the Spencerport Sewage Treatment (Village of Spencerport) ( 1 ,526 
kg/D) (Makarewicz 1989). 
The low relative loading of TKN from the STP was not expected. This result 
appears to be a result of apparent high loadings of nitrogen from non-point sources -
many of which are agricultural (see below). 
Table 18. Comparison of the annual average daily loading (total phosphorus, nitrate, 
total kjeldahl nitrogen and sodium) from the Spencerport Sewage Treatment Plant (STP) 
and from the entire watershed at North Greece Road to Northrup Creek. The site at 
North Greece Road is titled Lower Northrup Creek in the Makarewicz report ( 1989). 
Values are in kg/d. 
STP Lower Percent Loading 
Northrup from STP 
Sodium 265 1,807 14.7 
Total Phosphorus 6.99 12.39 56.4 
Nitrate 20.64 54.99 37.5 
Total Kjeldahl 11.66 62.00 18.8 
Nitrogen 
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Table 19. Comparison of the seasonal average daily loading (total phosphorus, nitrate, 
total kjeldahl nitrogen and sodium) from the Spencerport Sewage Treatment Plant (STP) 
and from the entire watershed at North Greece Road to Northrup Creek. The site at 
North Greece Road is titled Lower Northrup Creek (LN) in the Makarewicz report (1989). 
Values are in kg/d. Ratio = (STP/LN)x1 00. 
TOTAL PHOSPHORUS NITRATE SODIUM (X103) TOTAL KJELDAHL 
NITROGEN 
Season STP LN Ratio STP LN Ratio STP LN Ratio STP LN Ratio 
SPRING 7.83 19.3 40.6% 27.4 52.6 52.1% .35 1.8 19.4% 14.2 174 8.2% 
SUMMER 6.55 5.9 100%+ 21.2 12.9 100%+ .20 .35 57.1% 9.1 12 7.6 
FALL 7 . 55 13 . 8 54 . 3% 13 . 8 55 . 6 2 3 . 4% . 19 1. 3 14 . 6% 11 . 4 4 9 2 3 . 3 
WINTER 5.95 12.4 48.0% 19.6 96.9 20.2% .32 3. 7 8.6% 11.5 102 11.3 
NON-POINT SOURCES 
Spring 
Non-point sources from four areas were evaluated downstream from the area in 
question as follows: a cultivated field (Site N), an old field (Site OW), an old field with trees 
(Site OE) and a residential area in the Town of Spencerport (Site C)(Attached Map). Nitrate 
concentrations were greatest downstream of the cultivated area and of the residential area 
in the Village of Spencerport compared to the two old fields (Fig. 26). During the event of 
21 March (0.0811), the concentration of phosphorus was greatest downstream of the newly 
cultivated field as compared to the other two sites (Fig. 27). 
Summer 
The following stream sites were selected to evaluate the nutrient contribution near 
obvious agricultural areas in the summer by sampling upstream and downstream from 
the site: 
A. Site 50 is a 50-acre pasture with evidence of at least 13 dairy cattle on it. 
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B. Site 78 is a pasture that housed eight cows and one horse. 
C, Site 122 is a 1 00+ acre field recently sprayed with a weed killer. All broad-leafed 
weeds were brown. 
D. 'Site 127 is a cow pasture that was not heavily used (grass 2' high). 
There were no obvious increase in concentration of nutrients from the upstream to 
the downstream sampling site for each agricutural area during a base flow period (Fig. 
28). The data suggest agricultural areas did not significantly influence the soluble reactive 
phosphorus, nitrate and total kjeldahl (TKN) levels in the stream during a dry period (July). 
Site 122B (Fig. 28) did have slightly elevated, but not significantly different, levels of TKN 
at the· downstream site as compared to the upstream site. 
Trophic Status of Long Pond (Fig. 2 and 3) 
It is now well accepted that eutrophication is a function of excessive discharge of 
phosphorus and nitrogen to inland waters. This concept, sometimes called the nutrient 
loading concept, implies that a quantifiable relationship exists between the amount of 
nutrients reaching a lake and its trophic status, which can be measured by chlorophyll a 
levels. Figure presents the relationship of chlorophyll level to potential available 
phosphorus for some common upstate New York lakes and bays and the Great Lakes. 
............ ., ........ on the phosphorus loading (Northrup [11 kg P/d] and Black Creeks [1.4kg P/d]) 
chlorophyll (summer) that we have collected for Long Pond and its tributaries, 
falls the hyper -eutrophic category of bodies of water. That is to say, Long 
.. more than Irondequoit Bay prior 
is a 
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1. The high nutrient load from Northrup Creek (89.1 %), which includes the 
Sewage Treatment Plant; and 
The shallow basin (<3m deep) of Long Pond combined with the relatively long 
to the prevailing wind results in a water column in constant turnover in contact with 
phosphorus laden sediments through out the summer. 
All chlorophyll and total phosphorus data collected are presented in the YIIJI....,IIJI ."""'.""''l;i.;;al. 
SUMMARY 
Twelve point sources contributing effluent to Northrup Creek (i.e. pipes and 
were evaluated during July and August. Four non-point sources (i.e. pastures, 
areas) were monitored during three rain events during February, March, and early 
The land .. Cultivation Aream• had the greatest impact on phosphorus concentrations 
the stream system during spring events. However, analysis during the summer base 
period indicated agricultural areas did not contribute to the nutrient load since avc:illa.ole 
vegetation not present in the spring utilized the nutrients. Nitrate concentrations were 
greatest downstream of the cultivated area and of the residential area in the 
Spencerport compared to the two old fields not in cultivation. 
point sources (pipes and ditches) were located that possessed higher 
average concentrations of nutrients. Almost point sources 
September and July possessed total kjeldahl nitrogen (TKN) values in excess of the mean 
annual concentration for Northrup Creek . Site 16, a ditch that drains a shopping ....,.'""'"'11;,4· 
69, a small stream, were significantly higher TKN concentration than 
sources over 200% greater than mean annual for 
Phosphorus concentrations from effluent at Sites 16, 69, 71 A, 71 C (pipes from a 
39 
complex) and 90 (ditch from a golf course) were higher than annual stream concentrations. 
Sites 71A and Chad values 300 and 1,000% in excess of annual stream phosphorus 
values. 
The loading of phosphorus from Black Creek to Long Pond was low {1.4 kg/d). 
Comparison on an areal basis of Black Creek to Irondequoit Creek, suggested that Black 
Creek has a phosphorus loading comparable to Irondequoit Creek in 1985 after diversion. 
Of the total yield of phosphorus to Long Pond, Black Creek contributes 11.1 % (1.4 kg 
P/d) and Northrup Creek {11.2 kg P/d) contributes 89.1 %. The contribution of phosphorus 
from Black Creek to Long Pond is considerably lower than the loading from the Spencerport 
Sewage Treatment Plant {6.99 kg P/d). 
The annual average daily loading from the Spencerport Sewage Treatment Plant to 
Northrup Creek was 6.99 kg P/d or 56.4% of the total phosphorus load at the North Greece 
Road site (Lower Northrup). The elevated phosphorus concentrations of the entire stream 
north (downstream) of the treatment plant were attributed to effluent from the Spencerport 
Sewage Treatment Plant. Similarly, loading of nitrate from the treatment plant to the 
Northrup Creek was high, representing 37.5% of the phosphorus load of Northrup Creek 
the North Greece site. During the summer, when flow was low, the Spencerport Sewage 
Treatment Plant contributed close to 1 00% of the nitrate and phosphorus load to Northrup 
Creek. 
Based on the total stream phosphorus loading and chlorophyll data that we have 
Pond and its tributaries, Pond falls into the hyper-eutrophic 
of bodies of water. That is to say, Long Pond is a very productive body of water 
high nutrient loading from the watershed, its shallow basin morphometry, and its 
long fetch which allows continual mixing of the water column with the phosphorus laden 
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BUTIONWOOD CREEK 
Stress Stream Analysis 
Potential anthropogenic sources of phosphorus within the Buttonwood 
watershed were suggested by the significantly higher total phosphorus and soluble <=1 .. , ....... ,.-:: 
phosphorus concentrations in Buttonwood Creek compared to Larkin, Round Pond 
Upper Northrup Creeks (Makarewicz 1989). Further evidence of degradation of this stream 
was suggested by the low percent saturation of oxygen (as low as 50.8%) observed during 
the summer. 
Non-point and point source (A 1T ACHED MAP) loading of nutrients from various 
locations within the watershed of Buttonwood Creek were evaluated during 
meteorologic events (6/20/89 [1.1611 precipitation], 6/23/89 [0.6411], 6/28/89 [0.51 11], 7/20/89 
[0.15]. Point sources were pipes that generally are draining from lawns, pools and sump 
pumps. Non-point sources included newly cultivated areas, golf courses, pastures, 
Appendix B provides a description of each site. A single water sample was taken 
pipe, while non-point areas of concern were sampled above and below the area in "-''IU,iJwii.IVI 
Samples were analyzed for dissolved oxygen, turbidity, soluble reactive phosphorus, 
phosphorus, nitrate and total kjeldahl nitrogen. 
Dissolved oxygen concentrations were generally high ( > 7 mg/L) 30) 
effluent with the exception of Sites 37, 41 , 42 and 43. Sites 7 and 42 had values oe1ow 
5 mg/L. 
Almost all turbidity values from point sources were mean annual 
value for Buttonwood Creek in 1987/88 (Fig. 31). Turbidity was exceptionally high at 
30, which is a road drainage ditch that enters the creek at Trimmer Road. 
41 
Total phosphorus and total kjeldahl nitrogen at Sites 30, 32 and 43 were considerably 
higher than the other point sources and the mean annual concentration of Buttonwood 
Creek (Fig. 32 and 33). Site 7, also had high organic nitrogen values. 
Almost all the point sources possessed nitrate values in excess of the mean annual 
concentration for Buttonwood Creek (Fig. 34). Station 12 was significantly higher in nitrate 
concentration than the other point sources and over 500% greater than the mean annual 
concentration for the stream. 
NON-POINT SOURCES 
On1y three sites (8, 9 and 14), appeared to have significantly higher concentrations 
of total phosphorus downstream of the area in question compared to the area above or 
upstream of the area in question (Fig. 35). The belovv and above samples at Site 25 
possessed a total phosphorus concentration exceeding all other sites by at least 300%, 
which suggested that between Sites 26 and 25, there was a major source of phosphorus. 
Although the phosphorus concentration at Site 26 was low, there was a .. distinct smell of 
detergent ... The higher phosphorus concentrations in the areas (22 and 23) downstream 
of Site 25 suggest an influence from the upstream site. 
Only two sites (18 and 21, Fig. 36) appeared to have significantly higher 
concentrations of nitrate downstream of the area in question compared to the area above 
or upstream of the area in question. In addition, there was a progressive increase in nitrate 
concentration from Site 21 to 19 that stayed high to Site 13. Sites 18 and 21 encompass 
a field of crops, while Sites 19 and 20, where the buildup of nitrate occurs are also generally. 
farmland. 
The high concentration of nitrate observed at Site 36, which encompasses 
Buttonwood Golf Course, was observed as far south as Site 33. 
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Dissolved oxygen concentrations were generally less than 5 mg/L during June, 
and August of 1987. In 1989, dissolved oxygen concentrations were generally acceptably 
high from the northern portion of the creek to approximately Site 14 and 18, whereupon 
dissolved oxygen concentrations decreased progressively as the stream moved northward 
(Fig. 37). Concentrations of oxygen at Site 1 in 1989 were similar to oxygen concentrations 
observed near this site in 1987 (Makarewicz 1989). These low oxygen concentrations are 
indicative of an organic loading (i.e. pollution), which appear to be entering the 
somewhere between Sites 9 and 18. Turbidity increased dramatically at Site 9, a ..... 11;,4 ...... "'". 
that contained- 30 head of cattle (Fig. 38). 
Besides the increase in turbidity at Site 9 northward, turbidity was generally high 
the northern end of the creek with a significant increase of turbidity from the above 
below stream site at Site 22, a road construction site on Ridge Road (Fig. 38). 
Significant increases in total kjeldahl nitrogen were observed from the upstream 
below the area in question at the following Sites: 2, 8, 9, 14, 19, 21, 22, 23, 25 and 
(Fig.39). Six out of the 10 sites (2, 8, 9, 14, 21 and 23) are associated with agricultural 
usage (pasture and crops). Two are associated with lawns (private 
[36]), while the remaining are associated with roads ( 19 and 22). 
Summary 
and golf course 
Thirteen point (i.e. pipes) and 17 non-point sources (i.e. pastures, agricultural 
were monitored over four rain events during June and July. Although discharge was 
calculated for the point sources, the discharge from these pipes were intermittent 
Thus loadings of nutrients to Buttonwood Creek from these point sources probably 
a relatively minor impact on the stream during the study period. We have no data 
pipes in the winter and spring when discharge may be higher. Nevertheless, 
concentration of total phosphorus and total kjeldahl nitrogen entering the stream from 
43 
pipes at Sites 30 (high turbidity also, a drainage ditch from Trimmer Road), 32 (drains from 
a home?) and 43 (drains from a home?) is relatively high. Site 12, with its exceptionally 
high nitrate concentration, appears to come from a home and may be sump pump effluent. 
Although Site 7, with its high organic nitrogen and low dissolved oxygen values, was treated 
as a point source, it is actually a lawn from which surface flow was collected. 
Non-point sources of nutrients include agricultural areas, golf courses, roads, etc. 
Agricultural areas (cattle, horses and cropland) appear to be contributing significantly to 
the turbidity of Buttonwood Creek and to the levels of· nitrogen (TKN and nitrate) but not 
-
phosphorus in the stream. The progressive decrease in dissolved oxygen at the northern 
end of the stream (near Frisbee Hill Road) is associated with high turbidity and high total 
kjeldahl nitrogen that appear to be a result of agriculture in the watershed. Sites associated 
with drainage ditches and roads also contributed to the turbidity of the stream and to the 
overall nitrogen loading of the stream. Site 25 near Trimmer Road had a total phosphorus 
concentration greater than 300% of the next highest value in the entire stream. We were 
not able to localize the source, but there was a definite smell of detergent upstream from 
this site. 
DRY AND WET DEPOSITION 
Seasonal average concentrations of selected constituents in wet and dry deposition 
are presented in Table 20 and 21. No obvious seasonal pattern in chemistry was observed 
except with sodium, which increased during the winter. With the exception of total kjeldahl 
nitrogen and sulfate, concentrations of ions in dry deposition were higher than in the wet 
deposition (Table 22). For example, total phosphorus concentrations in the dry deposition 
averaged 166 Jlg/L compared to 30.4 Jlg/L in the wet deposition. 
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Concentrations of various ions from the SUNY Brockport Station are generally higher 
but compare favorably with 1983 EPA values for Edgerton Drive (Table 23). The 
exceptionally high concentrations of several ions in the month of July are due to one 
collector having a significantly higher concentration than the other. There was evidence 
of bird droppings in this collector. 
A comparison of the two co-located collectors revealed large, but not significantly 
different (P < 0.05), differences annually between ions in the two dry collectors and between 
the two wet collectors (Table 22). For example, total phosphorus and sulfate 
concentrations were considerably higher in the West (9.5 Jig P /L, 5.42 mg S04fl) Collector 
than the East Collector (51.3 Jlg P/L, 10.69 mg S04fl). Differences between the two dry 
deposition collectors were not as great. 
Some seasonal patterns in dry deposition were observed. Two distinct peaks were 
observed: winter and summer. Sulfate, total phosphorus, and soluble reactive phosphorus 
had higher concentrations in the summer than the winter. Deposition of sodium, lead, 
manganese, zinc, and chloride was highest in the winter and lowext in the summer {Table 
21). Such cycles in wet deposition were not observed (Table 20). 
Mean monthly loading of selected ions are presented in Table 24. Comparison of 
deposition loads with yields from Salmon and Otis Creek suggests that atmospheric input 
to watersheds are high (Table 25). In some cases, atmospheric loading is higher than 
yields from the watershed. This positive difference would represent uptake by organisms 
in the watershed and binding of the ion with soil or other organic particles. 
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Table 20. Avergae (n=2) seasonal concentration of ions in wet deposition. mg=mg/L, J.lQ=J.lg/L, conductivity=J.lmhos/cm. 
*Bird droppings were observed in collectors. **A leaf observed in one collector. 
MONTH pH CL S04 COND TP SRP N03 LEAD NA K CA MG TKN MN ZN CD 
(mg) (rng) (ug) (ug) (rng) (ug) (rng) (rng) (rng) (rng) (ug) (ug) (ug) (ug) 
*JUL 5.41 5.28 37.4 18 234.8 8. 7 2. 24 
AUG 4 . 2 2 0 . 9 3 5 . 7 33 25.8 18.1 0.51 
SEP 4. 20 2. 89 7. 2 33 1.8 1.8 0.49 
OCT 4 . 7 4 1 . 54 4. 5 39 7.1 7.1 0.65 
**NOV 3 . 9 8 2 . 9 5 4 . 5 29 17.9 2.8 0.77 
DEC 4.44 4.16 8.0 33 22. 2 8. 1 1. 04 
JAN 4. 45 2. 33 3. 2 38 11.1 3.1 0.00 
FEB 3 . 9 7 1. 59 2 . 3 31 5.5 3.7 0.70 
MAR 3. 92 1. 59 6 .1 63 15. 1 4. 9 0. 97 
APR 3 , 9 5 1 . 53 4. 5 40 9.6 8.0 0.60 
MAY 4. 33 2. 38 5. 3 36 7. 9 0. 5 4. 90 
JUN 3 . 9 7 1. 7 2 8 . 1 55 6.5 4.3 0.84 
26 0.18 0.22 7.57 1.73 8433 
32 0.04 0.04 0.21 0.11 236 
2 0.10 0. 03 0. 54 0. 12 680 
6 0. 05 0. 06 1. 26 0. 13 830 
7 0.12 0.02 0.52 0.13 995 
87 0. 48 0. 01 0. 72 0. 18 1058 
16 0 . 2 3 0 . 04 0 . 53 0 . 15 3 55 
12 0.12 0. 00 0. 28 0. 09 135 
10 0.41 0.02 0.72 0.23 390 
4 0.06 0.00 0.37 0.11 620 
3 0. 03 0. 01 0. 26 0. 07 885 
10 0. 05 0. 03 0. 60 0. 16 960 
83 
5 
46 
65 
5 
14 
8 
5 
11 
4 
7 
18 
MEAN 4. 30 2.41 8.137.26 30.42 5.92 1.1417.72 0.15 0.04 1.13 0.27 1298 22.5 
46 
555 
64 
29 
84 
65 
85 
81 
99 
74 
51 
34 
84 
108 
17 
3 
2 
5 
1 
2 
2 
2 
2 
2 
1 
3 
3.3 
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Table 21. Average (n=2) seasonal concentration of ions in dfY deposition. mg=mg/L, J1Q=J1Q/L, conductivity=pmhos/cm. 
Area of the opening of the collector was 0.06157 m2. Multiplying the values in mg/L or pg/L times 16.242 will transform the 
data into mg or J1Qfm2. 
MONTH pH CL S04 COND TP. SRP NITRAT LEAD NA K CA MG TKN MN ZN CD 
(mg) (mg) (ug) (ug) E (ug) (mg) (mg) (mg) (mg) (ug) (ug) (ug) (ug) 
(mg) 
JUL 6.04 1.41 7.6 32 226. 6 118. 1 0.81 7 0.06 0.32 5.21 1.34 2000 53 108 3 
AUG 5.98 1.02 12.4 30 223. 8 134. 0 0.40 11 0.06 0.12 1.77 0.45 382 20 79 4 
SEP 6.20 2.17 10.1 26 99.7 12.1 0.70 14 0.20 0.17 3.96 1.15 650 42 63 3 
OCT 6.42 2.27 7.9 35 86.0 17.1 0.90 8 0.11 0.20 7.19 1.09 2115 18 71 2 
NOV 5.64 5.41 7.0 39 53.5 3.8 1.08 16 2.03 0.15 3.39 0.74 960 34 93 2 
DEC 4.56 6.40 7.8 42 59.3 11.3 1.36 45 2.08 0.27 1.71 0.30 975 32 286 9 
JAN 5.20 2.82 6.2 47 27.1 4.7 0.00 37 1.55 0.04 3.04 0.79 1010 28 184 5 
FEB 5.11 2.82 5.8 37 43.8 4.2 0.95 16 1.18 0.72 2.72 2.71 675 20 152 2 
MAR 5.68 3.63 9.7 59 74.9 7.7 1.19 12 3.08 0.05 5.10 1.36 800 37 318 2 
APR 6.42 2.17 6.3 29 118.8 27.4 0.94 9 0.54 0.11 4.50 1.14 925 32 164 2 
MAY 6.74 2.27 8.4 32 821.7 0.7 17.90 10 0.14 0.17 7.27 1.69 1280 23 59 2 
JUN 6.24 2.13 10.1 29 156.8 23.6 1.06 6 0.12 0.20 6.90 1.30 1995 18 71 2 
MEAN 5 . 8 5 2 . 8 7 8 . 2 6 3 6 . 3 0 16 6 . 0 30 . 4 2.27 16 0.93 0.21 4.40 4.50 1147 29 137 3 
47 
I 
Table 22. Average yearly concentration of wet and dry deposition at SUNY Brockport. I 
WET1 WET2 DRY 1 DRY2 
West East West East 
Sodium(mg/L) 0.08 0.22 0.86 1.00 
Potassium(mg/L) 0.02 0.05 0.26 0.15 
Magnesium (mg/L) 0.10 0.44 0.99 8.01 
Calcium(mg/L) 0.44 1.82 118.6 121.1 
Zinc{Jlg/L) 80 66 126 149 
Cadmium{Jlg/L) 2.1 4.4 2.2 3.7 
Lead {Jlg/L) 11.6 23.8 13.9 17.5 
Manganese 20.6 24.3 25.3 33.8 
TKN{Jlg/L) 921 1675 1,190 1104 
Nitrate(mg/L) 0.81 1.47 3.33 1.21 
Total Phosphorus {Jlg/L) 9.51 51.3 126.2 205.7 
Chloride(mg/L) 1.99 2.82 2.80 2.95 
Sulfate(mg/L) 5.42 10.69 7.94 8.58 
Conductivity(.umhos/cm) 34.2 40.3 35.8 36.8 
pH 4.17 4.42 5.83 5.86 
Table 23. Comparison of mean annual wet deposition concentrations of nitrate, total 
phosphorus and lead from EPA's GLAD (Great Lakes Atmospheric Deposition) network 
and the SUNY Brockport station. EPA data are for 1983 from Edgerton Road in Monroe 
County 
EPA 
West-BKPT 
East-BKPT 
Nitrate 
mg/L 
0.50 
0.81 
1.47 
Total Phosphorus 
J1Q/L 
, ... 8 
5.5 
9.5 
51.3 
Lead 
J.lQ/L 
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Table 24. Mean monthly loading of selected parameters from dry and wet deposition. 
Values in parentheses are percent of total. 
Total Phosphorus 
Nitrate 
Chloride 
Sulfate 
Total Kjeldahl 
Nitrogen 
Lead 
Zinc 
Cadmium 
Manganese 
Sodium 
Potassium 
Calcium 
Magnesium 
DRY 
(mg/m2) 
2.59(75.1 %) 
36.4(29.3%) 
0.05(29.4%) 
0.13(39.4%) 
18.54(28.4%) 
0.26(29.9%) 
2.35(36.8%) 
0.05(27.8%) 
0.47(31.3%) 
16.31 (7 4.9%) 
4.20(76~5%) 
70.05(66.1 %) 
132.36(93.9%) 
WET 
(mg/m2) 
0.86(24.9%) 
87.7(70.7%) 
0.12(70.6%) 
0.33(60.6%) 
46.82(71.6%) 
0.61 (70.1 %) 
4.04(63.2%) 
0.13(72.2%) 
1.03(68.7%) 
5.46(25.1 %) 
1.29(23.5%) 
35.98(33.9%) 
8.57(6.1%) 
TOTAL 
(mg/m2) 
3.45 
124.1 
0.17 
0.46 
65.36 
0.87 
6.39 
0.18 
1.50 
21.77 
5.49 
106.03 
140.93 
Table 25. Comparison of total phosphorus, total kjeldahl and lead loading from 
precipitation with yields from Salmon and Otis Creeks. 
Precipitation Salmon Otis 
g/ha/d g/ha/d g/ha/d 
Lead 0.2 0.65 0.21 
Total Kjeldahl 
Nitrogen 21.5 8.3 25.9 
Total 1.1 1.0 2.8 
Phosphorus 
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Appendix A. 
Field Notes Describing Land Usage and Sampling Sites on Northrup Creek 
Anna Brooks 
OGDEN CENTER ROAD; SOUTH ALONG EAST FORK 
The East side is lined with a 1 0' strip of brush which broadens into a wooded area 1 00' 
upstream (1). Beyond the brush is 15 acres of cultivated land (2). The West side of 
the East fork is also bordered by a 1 0' strip of brush and trees which widens into a 50+ 
acre plot of hardwoods (3). A 15 acre area of cultivated land is located along Ogden 
Center Road between the East and West branches of the stream (4). No erosion was 
evident in this area. 
WEST FORK 
The East side is bordered by a 10' strip of brush with cultivated land beyond (4). The 
West side is also lined by a strip of brush with a large section (25 acres) of cultivated land 
beyond (5). Woods line both branches upstream for several hundred yards (3,6). 
OGDEN CENTER ROAD- NORTH ROUTE 31 
The East and West forks merge North of Ogden Center Road where the stream is 
bordered by 30 acres of fields on each bank and a scattering of trees (7). The creek flows 
yards through acres of cultivated land with tree-lined banks (8). The 
is surrounded by a pasture from the cultivated plot downstream to Route 31 {9). 
were no signs erosion. 
residential section of ( 1 O). 
the but occasionally the creek flows through small wooded or 
brush-covered sections. A pipe from a home on Maplewood Avenue in Spencerport enters 
from the North bank ( 11). It appeared to have been wash water from appliances 
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in the home. Another pipe is located between Maplewood Avenue and Lyell Street 
a home (12). It is submerged beneath the surface of the water and no flow was observed. 
At the Lyell Street crossing two pipes diverted runoff into the stream (13, 14}. The stream 
then flows beneath the railroad tracks and a shopping plaza(15) before resurfacing near 
the canal. A ditch (2' wide) flows behind the plaza and enters the stream at the resurfacing 
point (16}. The stream flows parallel to the plaza parking lot for 1 00' then merges with 
West fork before being diverted beneath the canal. Fifteen feet upstream from the 
point a pipe (2011 wide) enters the stream (17). No flow was observed . 
COLBY STREET- NORTH TO ROUTE 31; WEST FORK 
Several branches of the stream merge just South of Colby Street in a residential area 
(18). North of Colby Street the creek is bordered on the East bank by 30 acres 
pasture(19} and on the West bank by 30 acres of cultivated land (20). Many homes are 
in close contact with this portion of the creek near Route 31. Although businesses are 
located on Route 31 none of them are in the proximity of the stream. 
31 TO CANAL 
Route 31 North across Brockport Road and Village Walk the stream flows 
residential areas bordered by trees and bushes (22). At the Village Walk crossing 
pipes that appear to divert runoff enter the stream (23,24). was 
pipes during storm events. creek is then surrounded a marshy area for 1 
This area is very wet and the vegetation (brush, cattails) is thick. From this 
I'"O~I"'h' .......... the tracks the creek is lined a 1 of trees residential e-ol"'1'ii"\W"\«:"> 
stream resurfaces on the North side of the tracks for 
beneath Route 259 and resurfaces for 1 in the Spencerport ( 1 . 
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resurfaces again and flows toward the canal where it merges with the East branch. A pipe 
(probably for runoff) enters the creek where it resurfaces the last time (27). The sum of 
the branches then flows beneath the canal. 
CANAL TO RIDGE ROAD 
On the North side of the canal a pipe (811 wide) located behind a residential area projects 
from the stream bank (28). No flow was observed. The stream flows North through a 
residential section (29) to merge with a small branch (200') that carries canal water. A pipe 
which appeared to carry runoff enters the stream as it crosses Cottage Road (30). The 
stream is. bordered by small sections of trees with homes beyond until reaching Ridge 
Road (31). 
NORTHRUP CREEK FROM BIG RIDGE ROAD DOWNSTREAM TO TOWNLINE ROAD 
The lawns of two homes(32) and several large trees line the first 1 00 yds. of the stream. 
Pastures(33} line the banks from that point until about 200 yds. past the Spencerport 
Treatment Plant (STP). The first section of pastureland fences six horses. No manure or 
fresh hoof prints were seen near the stream as of June 05. A small ditch (811 wide) which 
appeared to drain a barnyard (200 yds. away) empties into Northrup Creek (34). High 
banks {6') from the horse pasture downstream to the Treatment Plant showed signs of 
erosion (35). Large sections of the bank have fallen into the stream. Two pipes from 
Spencerport Treatment Plant empty into Northrup Creek (36,37). There is little outflow 
from the second pipe (37). Effluent from the first pipe is being analyzed weekly in the 
Water Quality Laboratory, Lennon Hall, SUNY Brockport. In the second pasture(38) 
beyond the Treatment Plant cow prints were seen, but no cows were there at that time 
(June 05). The grass was 1-2' tall due to infrequent grazing. From the end of the pasture 
to Town Line Road thick brush and large trees line the stream (39) . 
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TOWNLINE ROAD TO WEBSTER ROAD 
This portion of the stream was surrounded entirely by woods. One ditch (1' wide) 
entered the Northern bank of the creek. It possibly drains a residential area along Webster 
Road. Webster Road is 1/4 mile away from the ditch. The stream emerges from the woods 
cutting through the lawns of several homes 1 00 yds. from Webster Road. 
TOWNLINE ROAD 
East Branch The East side of the stream is lined with 1 00 yds. of dense brush and 
vines (44) and the West side by 20' of heavy brush and trees (45) with 200 yds. of field 
beyond (46). The stream is only 1-2' wide. Construction of a 100 sq. ft. horse barn (47) 
is in progress on the East bank of the stream 1 00' from the creek. Upstream from the 
barn the creek widens (4-5' wide) and 100-300 yds. of hardwood forest line each side of 
the creek ( 48). Three-hundred yards upstream from the new horse barn a 611 wide ditch 
which drains a swampy area (100 yrd. radius [49]) enters the stream. The branch splits 
1 00' upstream. 
West Branch One branch; the Western branch, flows through a pasture (50) of 2' 
tall grass. Cow prints and fresh manure were at the stream edge. The stream was 12' 
wide here. The 50 acre pasture surrounding the West branch is divided into several small 
pastures. One of the pastures had thirteen cows in it. A pipe enters the stream at the 
crossing point of Big Ridge Road (51). The pipe appears to be an outlet for a storm sewer 
at the intersection of Cedar Drive and Thistlewood to Big Ridge Road. There is a storm 
sewer on the West side of Big Ridge Road also (52). The stream flows through a hardwood 
forest (several acres [53]) where the main branch splits several times into smaller trickling 
brooks. The brooks originate in a swampy area. The sub-eastern branch is smaller 
(1-2' wide) and it flows along cultivated land (150 x 50 yrds [54]) then through a 50 ft. strip 
of woods to Gillett Road. A farm is 300 yds. away. Residential runoff from a ditch enters 
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the creek from the East side of Gillett Road (55). On the North side of Gillett Road the 
stream is diverted by a culvert. Macrophytes in the stream are dead in areas with heavy 
stream flow. A Gravel yard (B.A. Dewitt Inc.) on the North side of the stream advertises 
washed sand and gravel (56). A series of small ponds connected to a large pond appears 
to be used for washing the gravel (57). 
TOWN LINE ROAD; EAST BRANCH TO MERGE POINT WITH MAIN STREAM NEAR 
WEBSTER ROAD 
Two pipes (white, 411 wide) run into the stream from a house on Town Line Road. They 
appear to be wash water outlets (58,59) and there was no flow at the time (June 06}. 
Another pipe (60) 811 wide at same house is an overflow pipe for a small (15 x 15 yd.) duck 
pond {61). The pond is 50 yds. from Town Line Road and a two acre pasture ( 62} surrounds 
the pond. Areas of standing water (50 yd. radius) were downstream from the duck pond. 
The West side of the stream is lined with 300 yds. of woods until forming a border between 
the lawns of homes on Webster Road and 500 yds. of woods on the East side (63). 
WEBSTER ROAD 
Where the East branch enters the mainstream four large trees were upturned. Twenty-five 
feet North of the merge mounds of lawn cuttings line the stream. The East side of the 
is bordered by 300-500 yds. of forest {63) until crossing Valley Park Circle. The 
side of the stream is lined by lawns (64) for the first 300 yds.. The remainder of the 
the junction of the stream at upper Webster Road is bordered by 50-200 yds . 
.... .._, .. _...~-"·"" (63). A (65) is yds. from the point of tangency to Webster Road. 
tributary (66) on crosses Webster 
main stream. The tributary originates in a swamp 200 yds. from Webster Road. 
96 
if 
• '· j 
•. · .• ·.' fl 
l 
•
'i 
) 
'.
) •. : .• 
. - ( 
.;:; 
__.. 
~ 
.. 
Two pipes enter the stream from a residential area on the West side of Webster 
One pipe (67) was 1511 wide, the other (68) is 4" wide. No flow was observed from 
pipes. 
UPPER WEBSTER ROAD TO VALLEY PARK CIRCLE 
A one-hundred foot strip of lawn lines the West bank. Woods (63) lining the East 
slim to a 50 ft. strip and end in an open lot behind a residential area. A 1 ' wide stream 
(69) from a swampy area in the open lot and storm sewers (70) near newly built 
empty into the stream. Fifty yards from the open lot Valley Park Circle Road crosses 
-
stream. Three pipes {71) merge to enter the stream on the West side. One pipe 
rusty-colored effluent; the outflow was· light. Three new homes are within 1 00 ft. of 
creek. Alot of open ground (no vegetation) is near the stream, but there are no visible 
effects of erosion (e.g. small ravines cutting through the open ground or applied topsoil). 
VALLEY PARK CIRCLE TO ROUTE 104 
The East side continues to be bordered by 200-400 yds. of forest (72). The West side is 
bordered by the lawns of homes. A culvert (73) enters from a swampy area in the 
lawns of four homes which are within 1 00 ft. of the stream. A 20' wide strip of .... "LA ........... .::> 
the West bank of the stream for 1 00'. The stream flows near a swan/duck/goose 
(74). Water from the creek fills the pond (75); overflow re-enters the creek 1 
downstream (76). Occasional homes, mostly back lawns and scant patches 
border the stream to a home on Route 1 04. A Pipe (77) enters the stream 1 00' 
stone house on 1 04. There was no flow from the East bank which 
to 1 04 is lined with a 5 acre pasture (78) fencing cows a horse. 
ROUTE 1 04 TO DEAN ROAD 
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The lawn of a home lines the first 1 00 feet of the West bank. Downstream the creek is 
surrounded by woods (79) until crossing Dean Road. Some erosion (80) has occurred 
200 yds. downstream from 104. Banks (1 '-3' high) have been cut away forming sand bars 
in the middle of the stream. Debris dams block the creek at many points. The tributary 
(81) indicated on the map is seasonal; only small pools of water remain (June 12). Many 
trees have been cut down and the ground cleared behind house #246 on Dean Road. A 
30 x 30 yd. area of open ground (no vegetation) is adjacent to the stream. At a residence 
100feetfrom the Dean Road crossing, there is a 1 acre pond with a fountain (82). A pump 
(83) on the East bank brings water from the creek to the pond and overflow is returned 
to the stream (85). A pipe (84) from a home on the West bank was periodically emitting 
foamy water into the stream. Downstream are two pipes (86} that appear to divert the 
pond's overflow. From a home North of the fountain two pipes (white, 411 wide [87]) extend 
over the stream; no flow was observed (June 12). Three pipes (411 wide [88]) extend from 
house #207 on Dean Road and light flow was observed at one of the three pipes. 
DEAN ROAD TO PECK ROAD 
A golf course (89) is situated on the North side of the creek, woods line the South side. 
Twenty-five feet of woods separate the golf course and the stream. A 1 ' wide ditch (90) 
to drain the golf course. Sections (1 0' x 2') of the bank hang into the creek 
(91). The stream then flows into a marshy area (92) created by a man .. made 
dam downstream. What appears to be a pump house (93) is situated 15' from the stream. 
stream the pump house. The stream flows through 
in course. It through course 1 
returns to the woods (95) where it remains until near Peck Road. R&M Landscape 
Nursery borders last 1 00 yds. of the East bank to Peck Road. An area (2-5 
along the stream is cultivated with small trees (96). Leveled land is piled with building 
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materials and empty oil drums ( 1 00 x 1 00' area) on the nursery property. Fifty 
downstream guiderails, fencewire, pipes, etc. are strewn on and around the East 
and a pile of dirt 1 0' long and 3' high was dumped there (97). A pump (98} takes 
from the stream into a building which is part of the nursery. Two pipes (99} enter the 
20 feet downstream from the pump. A house and a 30 car parking lot are located 
the stream. Woods (20'strip) border the remaining 200' of the East bank to Peck 
The West side is wooded until flowing for 1 00' along the back lawn of a home on 
Road . 
PECK ROAD TO MANITOU ROAD 
ditch (3' wide [1 00]) enters the ·creek from the West bank. It carries residential 
drainage along Peck Road. The ditch flows North across Peck Road, through several 
lawns, and across Bailey Road before entering the stream. Three pipes enter the 
(101)- South bank; 411 wide pipe from a home with a pool. (102) .. North bank; 6" 
black pipe extends from the bank near a home on Bailey Road. ( 1 03) .. East side 
Bailey Road; 811 wide drainage pipe in a residential area. 
pipes enter the creek at the Peck Road crossing (North bank): ( 1 04a) -
41' wide, lint covered screen openning. (1 04b) - 1 from creek; 411 wide 
(1 04c) - 1 0' from creek; 411 wide pipe. 
stream flows parallel to Peck Road for 1 00 a1 
x 100' lawn. A 411 white pipe (105) extends into the creek from a 
A black pipe (411 wide [106]) emerges a area 
a (1 an from 
mowed area. The entire length of the stream between the two roads is bordered 
99 
~ i 
II 
•• 
•• 
•• 
II 
II 
II 
II 
,. 
II 
,. 
,. 
,. 
,. 
rl 
' 
• 
I 
yds. of forest (1 08). A ditch (1 09) is being dug near Manitou Road parallel to the stream 
and appears to eventually enter the creek. A black pipe (811 wide) is ready to be placed 
in the ditch. Construction of new home may follow . 
MANITOU ROAD TO LA ITA ROAD 
A ditch (110) which drains a Manitou Road residential area enters the stream on the 
West bank. A 20' strip of trees lines the East bank and beyond is a plowed field (20 acres 
[112]). A 10" wide pipe (111) enters from the West side of the stream behind a home. 
Light flow was observed. A 4' high x 6'wide pile of discarded fencewire was lying 1 0' from 
creek, 300 yds. South of Manitou Road. Rust-colored water drained from the wire. Twenty 
feet of woods line the banks and beyond the woods are fields of 2' tall hay (75+ acres 
[113]). Several hundred yards before the stream crosses Latta Road is an old dump where 
10-20 cars are piled 15' from the creek (114). Before crossing Latta Road the creek 
emerges from the woods into a lawn. The south side of the stream is lined by 20 yds. of 
woods with a field beyond ( 113). At Latta Road a pipe diverts runoff into the stream ( 115). 
LA ITA ROAD TO NORTH GREECE ROAD 
Situated on the South bank 15' from the creek is a cement slab (116) on which a 
sampling station is being constructed. An automatic sampler is located 1 0' downstream. 
The North bank of the stream borders the lawn of a farm house. One hundred yards East 
of the stream is the North Greece Firemen's Field (117). In places the stream is 25' wide. 
Forest surrounds the creek (200 yds.) and minimal erosion; some upturned trees were 
observed. Half-way between Latta Road and North Greece Road the stream branches 
several times (118). In this area there was evidence of recent spring flooding; debris dams, 
mud deposits and erosion (119) into the fifteen foot high banks on the Western most 
branch. The West bank continues to be lined by woods (300-500 yds. [120]). The last 
200 yds. of the West bank is bordered by a 30 ft. strip of woods beyond which is a 50 acre 
100 
wheat field (121 ). The East bank runs parallel to a 20-50' strip of trees that opens to 1 00+ 
acres of fields {122). The field closest to the stream was recently sprayed; all of the 
broad-leafed weeds are brown. Fields continue to border the creek until reaching the lawn 
of Hilton Northwood Elementary School {123). Two cement culverts {124) empty into the 
stream from the parking lot between the stream and the school. Lawns surround the 
) stream near North Greece Road. A 1' wide ditch (125) diverts runoff into the creek at North 
1. Greece Road. 
n NORTH GREECE ROAD TO MERGE WITH BLACK CREEK 
y Both sides of the stream are bordered by lawns for the first 1 00 feet, then by a 1 0' strip 
s of woods for 200 feet. Downstream the West bank is bordered by 50 acres of woods. 
·e Later, the creek enters a cow pasture (127) and flows through it the last 150 yds. Cow 
~k prints were seen, but no cows were present at the time (June 19). The grass was 2' tall 
of then. Erosion (128) of the stream banks was evident throughout the pasture. Sections 
>). of sod (2' x 5') have fallen or are hanging into the stream. After crossing North Greece 
Road four pipes emerge from a stone wall (129). No flow was observed from them. The 
1 a East bank is intermittently bordered by lawns and woods. A 1 00 foot strip woods (130) 
m. borders the West bank to the third North Greece Road crossing. Two pipes (131) emerge 
~st from a cement wall built along the creek 50'upstream from the road. A total of four culverts 
je. (132) empty into the creek at the North Greece Road crossing; two before, and two after 
are the road. Light flow was observed from each of them. Both banks are lined with lawn 
1es for 200 feet. Downstream the East bank is wooded (20' strip) with a 20 acre field lri.O'\/Itr\'lf"l ..... 
Road a fourth time. The West bank is bordered by a 1 0' strip 
10st of trees. Beyond the hedge is a cultivated field (5 acres) and standing water was present 
last (June 19). Across North Greece Road, Northrup Creek merges with Black Creek 
1cre the road. 
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APPENDIX BField Notes Describing Land Usage and Sampling Sites on Buttonwood 
Creek 
by Rob Hamdy 
Site and 
Slide Number 
1. A small garbage pile including wood, aluminum, glass and rubber. Some organic 
materials were presant such as paint cans and food containers. The site is located just 
south of Frisbee Hill Road. 
2. Six horses on an incline are grazing on -one half acre of land. 
3. A field of about 5 acres and road construction site just north of the Route 261 bridge. 
4. Drainage pipes coming from both sides of the Route 261 bridge. They were not 
running when observed, despite the extremely high water level. 
5. An inlet stream just south of the Route 261 bridge coming through a lawn of about 
one acre. The lawn has road frontage so both road runnoff and fertilizer are possible. 
6. An inlet stream just south of the route 261 bridge coming from a fallow field of about 
1 0 acres on the west side of the creek. 
7. A hilly lawn draining into the creek about one half acre in size with woods to either 
side. 
8. An agricultural field of about 1 0 acres contributing manure. 
9. A beef cattle field holding approximately 30 head. 
10. A small fork in the creek leading to a new house mentioned in #11. There is nothing 
obvious that would contribute to nutrient loading. 
11. A new house with inclined property lacking grass causing heavy erosion into the 
creek. The property is about one acre. 
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Nothing was found between Surrett road and route 259. The area is heavily wooded, 
and thick brush has grown across much of the creek. 
12. A drainage pipe coming from a lawn with a pool at Spencer road. The pipe releases 
water in a staggered fashion, starting and stopping. 
13. Pasture fields and cow barns. The fields are about 30 acres in size, but actual 
creek frontage is about three acres. No cows were present, but the pasture appeared to 
be grazed. 
14. Pasture of about 20 acres and chemical fertilizer storage tanks. 
15. Pasture of about 20 acres are located at Parma Center road . 
16. A half acre lawn draining into creek. 
17. A drainage pipe from a lawn just south of Hill road on south side of creek. The 
pipe was not running when observed . 
18. Corn field of about 20 acres. Also a small pump and hose apparatus: was left 
along side of the creek on Spencer road . 
19. Creek runs along side of Spencer road acting as a drainage ditch. This occurs for 
about 1 00 meters. Then the creek bends and heads south-west into the woods again. 
20. Crop field of about 25 acres including farm buildings. No livestock present when 
observed. 
21. Creek runs between Parma Center road and a crop field of about 20 acres for 50 
meters. It acts as a drainage ditch for both the road and field. 
22. Road construction on and around the Route 1 04 bridge with large unprotected 
piles of soils. 
23. Crop fields and farm of about 1 0 acres adjacent to creek about 50 meters south 
of route 1 04. 
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24. The creek forks just past the farm south of Route 1 04. The small peninsula has 
lawns and gardens. 
25. Swimming pool, lawn and gardens at southern tip of peninsula on Trimmer road. 
The water here seemed to sit rather than flow, creating a swampy area with no defined 
boundaries for the creek. 
26. Cloudy water observed with a distinct smell of laundry detergent apparently from 
a house located up-hill on Pine Hill Road. No pipe was located. 
27. Road drainage ditch aimed at the creek on the southern side of Pine Hill Road. 
28. A-lawn drainage pipe located between Pine Hill and Trimmer Roads. Pipe was not 
running when observed. 
29. Two drainage pipes from a lawn on Trimmer Road. One pipe was discharging and 
one not. 
30. Road drainage ditch enters creek through a pipe on the east side of the Trimmer 
Road bridge. 
31. Drainage pipe from a lawn with a pool on Trimmer Road. Pipe not running when 
observed. The lawn is about one acre in size and the pipe is located about 25 meters 
from the road. 
32. Drainage pipe from same lawn on Trimmer road as mentioned in #31 but this one 
runs. This pipe is located about 50 meters from Trimmer road. 
33. An inlet stream from deep woods. Relatively dry at this time of year. 
34. A drainage pipe from a lawn on Ogden Parma Town Line road. The pipe was about 
20 meters from Parma Town Line road, and was not discharging when observed. 
35. A drainage pipe from a constuction site on Ogden Parma Town Line and Trimmer 
Roads. The pipe is about 25 meters from Parma Town Line Road, and was not discharging 
when observed. 
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36. Buttonwood Golf Course. The creek is in contact with approximately one mile of 
fairways as it meanders through the golf course. 
37. A pond overflow pipe entering the creek directly from the golf course. The pipe 
was not dis-charging when observed. 
38. The pond mentioned in #37. During storm events it overflows into the creek. The 
pond appears to be highly eutrophic. 
39. A drainage pipe coming from the golf course with discharge end completely 
submerged. Located at the far north end of the golf course where the creek forks. 
40. Another section of the golf course at the north end. The creek runs for about one 
mile through the golf course. 
41. A pipe coming from a lawn on Trimmer Road. The pipe discharges on and off as 
if it is a septic pipe. 
42. A pipe coming from a lawn on the south side of Pine Hill Road. No discharge 
observed. 
43. A pipe coming from a lawn on the south side of Pine Hill Road. No discharge 
observed. 
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nnonrfiv C. of Otis Creek at Hilt Road, July 1989 to July 1990. 
DAY JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN 
1 0 4,362 8,861 455 15,295 8,602 39,827 39,588 58,151 38,069 13,697 22,559 
2 0 4,183 27,013 2,120 11,582 9,611 71,164 87,459 58,151 55,149 12,915 21,813 
3 0 6,429 19,142 6,206 9,127 8,602 51,787 152,031 58,151 74,601 12,493 26,535 
4 0 4,548 18,244 2,817 11,197 8,602 56,258 169,289 58,151 406,734 12,150 25,844 
5 0 18,244 3,606 12,502 8,602 291,780 140,597 58,151 710,780 64,852 22,938 
6 0 16,410 3,588 11,788 8,602 88,158 95,926 58,151 384,335 46,017 22,311 
7 0 15,449 2,399 14,391 8,602 10,178 102,520 58,151 48,025 26,031 21,813 
8 358 5,022 10,986 1,309 21,855 8,602 9,662 169,850 58,151 48,025 20,037 21,507 
9 395 3,904 9,127 3,114 9,669 8,602 9,662 252,129 58,151 48,025 14,203 22,442 
10 846 2,682 9,127 2,538 6,504 8,602 9,662 ~~29,609 60,143 109,334 11,622 23,317 
11 1,231 2,405 9,127 3,483 7,080 8,602 9,662 92,706 210,840 541,951 20,772 22,780 
12 1,375 2,801 9,127 13,836 4,692 8,602 9,662 73,769 497,592 133,008 15,104 22,559 
13 2,629 3,656 9,127 9,074 4,130 8,602 9,662 46,634 296,772 69,975 190,509 22,093 
-J 14 1,981 3,483 6,894 5,158 3,129 8,602 9,662 58,408 261,451 43,449 317,279 21,813 
0 15 2,334 3,570 9,092 14,557 3,144 8,602 9,662 48,239 178,401 54,612 64,718 21,813 m 
16 2,292 3,988 568 4,340 9,021 8,602 10,840 178,313 84,304 31,789 211,461 21,813 
17 2,292 6,731 2,454 7,546 19,547 8,602 98,327 298,046 129,769 28,332 738,764 21,813 
18 2,292 10,301 672 18,606 8,104 8,602 281,795 293,902 79,958 24,586 264,605 18,669 
19 3,533 11,002 0 6,587 5,574 8,602 84,063 272,740 58,965 19,350 97,172 16,427 
20 6,624 22,458 0 17,738 16,478 8,602 38,518 271,060 82,027 19,077 191,493 15,031 
21 9,864 14,943 0 14,701 27,808 8,602 20,784 247,007 64,075 213,745 488,460 13,684 
22 9,351 14,943 48 6,551 14,943 8,602 20,898 272,208 45,493 257,015 141,118 12,406 
23 9,127 12,302 14,693 5,364 14,943 8,602 26,927 565,146 42,614 94,481 44,445 11,557 
24 9,261 9,685 2,020 2,188 9,161 8,602 44,880 202,504 43,776 21,076 29,341 10,874 
25 9,172 9,127 159 739 3,813 8,602 34,083 69,349 36,794 18,017 25,888 10,206 
26 7,667 9,127 142 906 7,058 8,602 27,415 58,151 30,105 16,428 25,655 9,615 
27 7,921 9,127 143 938 5,316 8,602 21,885 58,151 26,434 15,289 24,865 9,959 
28 8,008 8,799 143 2,147 6,350 8,602 18,312 58,151 25,292 14,681 24,085 10,622 
29 8,259 8,087 149 3,381 9,127 8,602 15,188 25,259 13,697 24,085 13,023 
30 6,998 8,087 372 4,233 9,127 8,602 12,312 27,830 13,697 25,961 20,721 
31 5,427 7,876 7,439 9,611 17,711 43,600 23,656 
;; ' ) ' : 'i ,','i 
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Appendix D. Daily discharge (m3) of Salmon Creek at Hill Road, July 1989 to July 1990. 
DAY JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN 
1 77,989 44,935 52,197 39,070 47,454 81,488 173,152 89,986 74,912 73,554 39,244 49,853 
2 71,694 46,392 63,929 39,341 48,184 58,219 282,357 162,920 60,092 91,492 39,500 47,810 
3 66,568 49,889 54,449 40,136 47,807 57,931 278,453 200,618 57,931 92,123 39,986 58,149 
4 61,116 49,529 50,231 39,781 47,493 ' 57,931 245,844 216,123 57,931 425,329 40,342 63,317 
5 60,434 60,692 48,869 39,348 42,840 57,931 460,285 210,478 57,931 691,160 98,436 54,965 
6 61,908 66,465 47,173 38,614 41,952 57,931 450,670 208,578 58,604 454,948 101,686 52,787 
7 62,796 57,998 48,399 38,858 42,641 57,931 403,680 199,121 71,975 219,632 86,574 49,384 
8 62,313 53,399 45,264 38,590 60,329 57,931 359,440 295,966 98,518 145,940 72,985 47,645 
9 60,090 50,746 45,507 38,590 57,035 57,931 327,171 464,056 130,457 111,599 62,347 55,498 
10 55,984 48,611 46,157 39,071 54,379 57,931 331,514 476,722 168,421 181,051 59,541 47,483 
11 51,283 45,694 45,317 40,655 55,175 57,931 356,230 263,954 282,789 681,708 62,375 45,503 
12 50,582 45,890 44,678 40,513 52,033 57,931 369,384 192,362 568,574 288,027 53,139 42,940 
13 55,550 46,288 44,252 39,727 49,747 57,931 368,832 173,718 430,734 190,558 354,743 39,397 
14 52,975 45,803 41,152 39,859 47,795 57,931 368,832 213,979 244,808 137,525 285,270 40,619 
......1 
0 
'-J 
15 53,256 41,237 51,990 47,899 47,304 57,931 368,832 147,554 180,182 136,396 129,741 40,064 
16 50,510 42,028 48,390 37,953 54,203 57,931 367,182 256,655 138,168 108,653 342,112 39,220 
17 49,365 44,471 53,812 41,508 66,641 57,931 416,358 370,883 138,343 102,203 424,862 40,436 
18 47,293 44,959 49,538 57,528 59,481 57,931 474,772 127,922 141,746 94,345 331,474 40,222 
19 49,841 44,293 48,494 51,587 54,175 57,931 269,304 92,646 107,695 83,317 238,663 39,057 
20 55,492 56,606 43,610 67,607 71,483 57,931 198,472 98,380 120,868 80,155 301,607 39,913 
21 57,812 55,026 42,119 66,628 100,607 57,931 156,575 120,966 113,016 197,978 562,685 41,676 
22 57,186 55,026 42,559 52,531 78,069 57,931 153,053 389,511 98,817 126,024 271,990 42,059 
23 55,066 54,813 55,671 48,254 77,775 57,931 138,220 526,538 91,653 98,297 152,288 40,527 
24 51,697 51,880 48,066 45,285 77,775 57,931 164,343 283,378 88,973 85,040 112,121 41,128 
25 50,557 47,329 45,010 42,425 72,709 57,931 168,232 234,216 80,833 79,027 91,616 39,714 
26 52,315 45,027 41,671 41,413 54,760 57,931 161,790 147,020 75,094 64,131 78,356 39,818 
27 46,457 46,982 39,467 41,033 58,794 57,931 134,829 114,923 68,880 51,957 67,463 40,600 
28 48,326 46,057 39,598 40,022 60,434 57,931 124,855 93,318 60,629 47,645 60,845 42,098 
29 50,476 44,653 40,976 41,604 59,929 57,931 113,097 56,508 44,275 64,708 40,847 
30 49,379 45,847 41,447 40,963 68,504 57,931 102,533 58,396 41,534 71,449 43,027 
31 46,323 45,429 41,213 67,472 92,656 71,710 56,804 
• I 
• Appendix E. Otis Creek rising limb event chemistry. NA = sodium, N02 = nitrate + nitrite, TP = J total phosphorus, TKN =total kjeldahl nitrogen, TSS =total suspended solids. 
I DATES m3 NA N02 TP TKN TSS 
(mg/L) (mg N/L) (Jlg P/L) (Jlg N/L) (mg/L) 
• I 07/20-21 /89 11105 33.31 0.29 68.6 760 5 
I 08/04-05/89 3852 23.38 0.20 62.7 770 8 08/05-06/89 2558 30.09 0.32 104.4 880 28 l 08/19-20/89 3734 20.90 0.38 174.8 1400 114 
' 
08/21-22/89 - No rise in stream level occurred. 
09/01-02/89 6692 19.43 0.58 207.7 930 121 
09/14-15/89 2385 23.54 0.36 156.6 850 41 
• 
09/1 6-1 7/89 571 29.67 0.47 112.6 560 2 
09/22-23/89 3456 33.07 0.30 127.4 870 12 
1 0/14-1 5/89 3833 42.43 0.19 171.5 1070 11 
• 
10/17-19/89 4594 38.18 0.10 181.3 490 8 
1 0/19-21/89 10067 35.26 0.17 292.2 930 121 
11 /07-08/89 16648 55.52 0.10 109.1 70 15 
I 11/20-21 /89 8530 80.00 1.39 146.8 120 61 01/05/90 -No rise in stream level occurred. 01 /18-19/90 258199 65.06 1.56 105.7 2270 666 
' 
01 /24-25/90 29633 90.96 3.30 205.2 1590 96 I 
01/25-26/90 -No rise in stream level occurred. 
02/1 0-12/90 152577 52.65 1.65 250.0 280 192 
02/22-24/90 252272 43.70 1.31 399.0 1460 338 
• 
03/11-13/90 432657 31.69 1.33 408.1 1020 464 
03/16-1 8/90 106124 47.59 1.19 149.0 1100 103 
I 03/30-04/1 /90 50807 72.66 1.13 76.6 10 16 04/01-02/90 16091 61.74 0.88 42.4 560 12 04/02-03/90 39689 55.06 0.85 77.0 390 18 
04/04-05/90 438623 32.99 0.84 444.9 620 346 
I 04/05-06/90 397414 33.42 0.66 194.1 610 129 04/1 0-12/90 346750 43.45 0.88 276.7 1520 172 
04/14-15/90 32885 53.39 1.20 58.8 720 22 
• 
04/20-22/90 109790 54.32 1.08 103.6 950 40 
05/04-06/90 22666 77.99 0.69 129.8 930 48 
05/1 0-11/90 4108 71.37 0.36 65.3 710 19 
.. 
05/13/90 160011 48.87 0.85 155.6 825 103 
05/16-17/90 261223 35.18 0.68 176.7 830 209 
05/17-18/90 154011 15.74 0.59 327.2 900 276 
II 05/20-22/90 340234 24.90 0.86 214.6 1660 221 05/29-30/90 -No rise in stream level occurred. 
06/03-04/90 4520 49.19 1.08 66.8 1540 7 
II 06/08-09/90 2821 51.68 1.03 78.9 430 11 
I 
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• I Appendix G. Salmon Creek rising limb event chemistry. NA = sodium, NO~ = nitrate + nitrite, TP 
=total phosphorus, TKN =total kjeldahl nitrogen, TSS =total suspen ed solids. 
II DATES m3 NA N02 TP TKN TSS I 
• 
(mg/L) (mg N/L) (Jlg P/L) (Jlg N/L) (mg/L) 
07/20-21/89 47429 25.69 0.31 108.8 640 7 • I 08/04-05/89 30590 19.90 0.11 69.3 1200 12 08/05-06/89 16496 18.98 0.27 83.6 560 20 II 08/19-20/89 38788 20.30 0.30 39.6 1000 14 
II 08/21-22/89 -No rise in stream level occurred. 09/01-02/89 33965 17.29 0.36 98.0 870 28 
• 
09/14-1 5/89 40956 20.39 0.28 78.8 840 15 
-
09/1 6-17/89 23457 20.20 0.34 73.8 770 6 
09/22-23/89 40364 21.16 0.20 82.5 90 18 
• 
1 0/1 4-15/89 22017 18.86 0.15 38.8 1030 4 
10/17-19/89 58535 21.34 0.00 64.7 400 6 
I 1 0/19-21/89 . 71646 28.08 0.20 61.6 350 15 I 11 /07-08/89 40938 36.55 0.10 45.1 20 6 11/20-21 /89 58839 42.48 0.57 76.9 210 39 
-
01/05/90 323826 36.05 1.95 158.2 1240 60 
01 /18-19/90 651970 29.60 1.19 49.3 1620 380 II 01/24-25/90 134387 30.87 1.39 55.6 220 28 
01/25-26/90 40440 31.63 1.27 41.7 620 11 
02/1 0-12/90 205469 24.45 1.28 157.4 650 94 II 02/22-24/90 344592 22.05 1.00 295.0 1150 295 
03/11-13/90 418341 18.49 1.14 194.6 1167 156 
03/16-18/90 82529 26.69 0.76 67.6 1080 39 I 03/30-04/1 /90 62035 34.73 0.82 23.8 420 6 
04/01-02/90 41423 30.62 0.75 23.8 580 7 
04/02-03/90 49759 32.70 0.71 26.0 200 5 I 04/04-05/90 374246 25.28 0.69 233.6 770 175 1 
04/05-06/90 297787 20.77 0.63 95.8 830 57 
04/1 0-12/90 332651 27.32 0.67 183.6 770 140 II 04/14-15/90 69092 33.55 0.97 38.6 300 11 
04/20-22/90 101620 33.21 0.67 53.7 710 18 
05/04-06/90 125201 36.25 0.43 49.1 960 15 
• 05/1 0-11/90 38277 31.57 0.31 38.3 990 7 05/13/90 174949 27.35 0.62 86.5 826 66 
05/16-17/90 256326 23.86 0.41 83.5 1190 92 I 05/17-18/90 298755 13.73 0.35 239.1 1980 423 
05/20-22/90 363928 17.14 0.41 71.4 1810 63 
05/29-30/90 79352 24.05 0.73 67.8 740 19 II 06/03-04/90 56738 25.19 0.62 86.0 510 10 : ~' .1 .• 
06/08-09/90 37832 27.56 0.68 69.8 450 11 
I 
I 
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II ' Appendix H~. Salmon Creek falling limb event chemistry. NA =sodium, NO~= nitrate+ nitrite, TP =total phosphorus, TKN =total kjeldahl nitrogen, TSS =total suspen ed solids. 
II DATES m3 NA N02 TP TKN TSS (mg/L) (mg N/L) (Jlg P/L) (Jlg N/L) (mg/L) 
.. 
07/20-21/89 26716 24.05 0.33 61.3 1900 7 
' 08/04-05/89 20905 20.15 0.17 69.3 130 15 
08/05-06/89 82327 21.79 0.42 84.5 1800 13 
II 08/19-20/89 23790 20.93 0.28 45.5 610 24 08/21-22/89 No rise in stream level occurred. 
09/01-02/89 93924 17.26 0.34 77.1 410 11 
Ill 09/14-15/89 44071 20.87 0.32 67.1 875 13 09/16-17/89 36066 21.05 0.40 64.7 400 5 
09/22-23/89 54845 20.70 0.20 71.5 590 8 
1111 1 0/14-15/89 52572 18.27 0.13 38.8 900 3 10/17-19/89 51152 21.89 0.00 51.7 300 3 
1 0/19-21/89 113527 28.68 0.24 65.4 430 9 
Ill 11/07-08/89 63112 34.13 0.10 35.5 240 5 ' 11/20-21/89 100682 40.03 0.66 115.3 480 63 
01/05/90 1616012 33.59 1.62 151.8 970 42 
Ill 01/18-19/90 430897 26.92 1.10 33.2 400 126 01/24-25/90 115600 30.40 1.36 54.0 200 20 
01/25-26/90 266863 32.25 1.31 43.7 480 13 
.. 
02/1 0-12/90 705053 24.70 1.20 109.0 320 56 I 
02/22-24/90 485893 20.21 1.07 65.9 850 99 
,, 
03/11-13/90 1100192 16.81 1.09 136.3 380 83 
• 
03/16-18/90 218872 23.70 0.73 72.3 770 34 
03/30-04/1 /90 50817 33.29 0.81 19.7 220 3 
04/01-02/90 45854 30.73 0.77 23.6 570 5 
• 
04/02-03/90 53743 33.58 0.72 22.1 170 5 
04/04-05/90 292795 20.29 0.62 206.5 1020 175 
04/05-06/90 1070160 19.15 0.68 283.6 1060 204 
04/1 0-12/90 787145 21.63 0.74 116.6 250 61 
04/14-15/90 192310 32.48 0.85 39.7 510 11 
04/20-22/90 447655 24.22 0.55 51.0 800 15 
05/04-06/90 208193 30.38 0.70 62.5 960 17 
05/1 0-11 /90 80057 30.44 0.38 33.9 660 4 
05/13/90 455610 18.20 0.42 113.9 765 38 
05/16·-17/90 365869 16.90 0.41 101.9 870 102 
05/17-18/90 398687 16.14 0.40 108.3 670 114 
05/20-22/90 924642 21.31 0.56 73.4 1370 43 
05/29:.30/90 71589 24.28 0.73 60.5 670 9 
• 
06/03-04/90 119693 25.50 0.64 90.5 2460 9 
. 06/08-09/90 64513 27.14 0.67 69.8 430 9 
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Appendix I ·. Otis Creek baseline chemistry. NA =sodium, N02 =nitrate+ nitrite, TP =total 
pnospnorus, TKN =total kjeldahl nitrogen, TSS =total suspended solids, NA =not analyzed. 
DATES NA N02 TP TKN TSS 
(mg/L} (mg N/L) (Jlg P/L} (Jlg N/L) (mg/L) 
07/11/89 33.29 0.72 91.7 420 7 
07/25/89 28.58 0.36 83.8 380 4 
08/21/89 24.17 0.40 130.4 760 56 
01/10/90 79.80 3.13 111.2 NA 23 
04/28/90 70.65 0.58 54.6 860 2 
06/02/90 66.49 0.60 148.5 740 1 
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Appendix J 1. Salmon Creek baseline chemistry. NA = sodium, N02 = nitrate + nitrite, TP = total 
phosphorus, TKN = total kjeldahl nitrogen, TSS = total suspended solids, NA = not analyzed. 
DATES NA N02 TP TKN TSS (mg/L) (mg N/L) (Jlg P/L) (Jlg N/L) (mg/L) 
07/11/89 28.02 0.53 76.7 1100 6 
07/25/89 23.67 0.37 79.4 500 7 
08/21/89 20.56 0.29 40.3 480 13 
01/04/90 46.31 1.25 46.2 570 8 
01/10/90 37.99 1.16 65.7 NA 32 
04/28/90 32.40 0.29 33.5 770 4 
06/02/90 24.39 0.65 49.3 900 4 
113 
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Appendix K . Water analysis of the discharge of the Spencerport Water Treatment Plant to Northrup 
1: Creek from February 1989 to March 1990. TP =total phosphorus, TKN =total kjeldahl I nitrogen. 
SODIUM TP NITRATE TKN 
• 
(mg/L) (ug P/L) (mg N/L) (ug N/L) 
02/07/89 63.52 11.38 I 
02/14/89 67.76 13.96 8600 
I 02/21/89 68.69 11.83 8000 02/28/89 65.07 9.32 6600 I 03/07/89 89.12 1720 6.42 6210 
-
03/14/89 79.94 1650 6.94 6600 
03/21/89 87.78 2020 5.58 **** 
03/28/89 88.53 1798 6.94 2300 I 04/04/89 90.55 1160 5.35 2300 
', 04/11/89 85.78 1999 7.06 3100 
I 04/18/89 86.72 2328 8.98 2200 04/25/89 75.74 1843 **** 3700 I 05/02/89 70.84 1647 3.74 1900 
' 
05/09/89 79.66 1271 5.04 1100 
05/16/89 96.29 1524 7.95 4400 I 05/23/89 91.66 2149 5.33 5300 05/30/89 83.25 3193 9.58 6300 
I' 06/06/89 54.44 1652 6.62 3600 06/13/89 76.68 1652 8.04 5000 I i< 06/20/89 91.74 2500 6.52, 3800 
-
06/27/89 103.82 2849 9.30 **** 
07/05/89 96.26 2542 11.20 3200 
07/11/89 91.86 2633 7.73 2400 I 07/18/89 75.10 2177 5.82 2400 
07/25/89 81.09 1653 9.35 5100 
08/01/89 88.31 1920 9.01 3600 
08/08/89 74.02 2463 10.11 1500 I 08/15/89 68.06 3735 12.60 3800 
08/22/89 72.14 1914 9.61 2800 
08/29/89 86.50 2910 7.06 4250 
09/05/89 72.36 3790 6.69 5550 I 09/12/89 65.20 3750 15.09 10800 
09/19/89 73.35 3785 1.76 2600 
09/26/89 75.00 3275 8.80 3200 
10/03/89 69.89 2825 9.42 4750 I 10/10/89 70.06 3705 2.86 6900 
10/17/89 65.09 3499 7.30 2050 
10/24/89 78.36 2921 9.13 4420 
10/31/89 68.24 3255 0.80 6100 I 
-
11/07/89 70.46 3555 0.40 5650 
11/14/89 75.06 2428 0.80 10850 
11/21/89 82.11 2870 7.92 3350 
11/28/89 84.80 2450 6.56 3600 I i 12/05/89 88.84 4004 8.08 I 3350 
12/12/89 81.82 2745 7.32 3020 
12/19/89 76.34 2585 5.16 3350 I 12/27/89 75.05 3145 6.20 **** 01/02/90 116.88 2140 7.60 3820 
01/09/90 90.24 2175 4.16 3950 
01/16/90 93.65 1990 4.92 8450 I 01/23/90 105.80 2020 6.00 2050 01/30/90 93.45 2005 5.16 1400 
02/06/90 103.24 1780 6.32 3680 
02/13/90 105.84 1645 5.24 2520 I 02/20/90 118.14 1225 7.28 1690 02/27/90 121.38 1525 7.76 1820 
03/06/90 114.90 1925 6.72 **** 
~ I 114 
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AppendiX L . Total phosphorus (ug P/L) from Long Pond, Monroe County, NY. 
SO = surface, 81 = 0.5 m, 82 == 1.0 m. 
DATE SOUTH 
05-25-88 183.4 
05-31-88 144.2 
06-07-88 199.5 
06-14-88 191.2 
06-21-88 143.9 
06-28-88 191.6 
07-05-88 191.3 
07-12-88 231.9 
07-19-88 385.6 
07-26-88 287.5 
08-02-88 342.8 
08-09-88 305.3 
08-16-88 307.9 
08-23-88 315.7 
08-30-88 283.9 
09-06-88 205.4 
09-13-88 179.8 
09-20-88 183.9 
09-27-88 220.0 
1 0-04-88 143.6 
10-11-88 
10.19-88 
10.25-88 
11-01-88 
11-08-88 
11-15-88 
11-22-88 
11-29-88 
12-06-88 
12-12-88 
12-20-88 
12-28-88 
01-03-89 
01-10-89 
01-17-89 
01-24-89 
01-31-89 
02-07-89 
02~14-89 
02-21-89 
02-28-89 
03-07-89 
03-14-89 
03-21-89 
03-28-89 
04-04-89 
04-11-89 
04-18-89 
04-25-89 
05-02-89 
05-09-89 
05-16-89 
05-23-89 
05-30-89 
06-06-89 
06-13-89 
219.6 
161.8 
224.2 
110.4 
133.6 
94.5 
94.7 
59.0 
89.4 
64.4 
135.9 
160.1 
112.3 
121.8 
76.0 
116.9 
108.3 
202.5 
141.7 
213.7 
117.5 
172.9 
110.8 
97.2 
148.0 
111).3 
244.7 
189.8 
245.3 
119.7 
175.2 
154.9 
139.7 
109.9 
241.2 
STATION 
A 80 81 
182.0 201.8 
132.6 137.6 
182.7 184.6 203.2 
135.6 183.3 167.4 
171.8 120.4 168.3 
198.3 181.9 184.9 
149.7 127.0 172.4 
221.4 231.9 217.9 
391.9 1 072.9 234.2 
202.1 167.0 169.2 
233.0 291.6 295.8 
213.7 208.3 184.4 
333.4 306.7 299.7 
444.3 301.6 282.3 
225.7 205.1 229.1 
267.0 246.5 248.3 
179.8 172.0 187.7 
159.5 176.9' 136.8 
220.0 189.5 162.3 
100.1 116.4 111.0 
284.7 
149.8 
193.7 
112.3 
99.7 
107.4 
63.4 
62.2 
61.0 
77.4 
79.3 
103.8 
187.5 
166.2 
173.6 
94.5 
121.0 
135.2 
135.9 
112.8 
156.9 
110.4 
103.5 
91.4 
131.4 
144.8 
194.8 
183.5 
160.1 
201.3 
130.3 
98.0 
93.5 
61.0 
60.9 
61.8 
64.9 
112.3 
226.4 
109.2 
170.9 
106.5 
109.4 
143.1 
131.0 
117.9 
206.5 
143.8 
112.3 
90.3 
65.1 
122.1 
196.6 
212.4 
182.5 
189.9 
92.4 
106.5 
109.9 
73.8 
75.3 
63.8 
82.6 
110.8 
231.7 
'108.1 
98.8 
99.5 
156.1 
144.1 
120.0 
211.8 
151.9 
128.7 
95.1 
118.4 
131.7 
190.8 
115 
82 NORTH 
124.5 
117.2 
141.7 193.9 
127.7 119.7 
162.2 166.6 
199.8 137.8 
255.7 138.3 
238.8 360.7 
253.2 215.3 
171.4 
318.4 283.6 
304.8 280.3 
397.2 292.8 
713.7 278.8 
253.0 265.0 
270.7 255.8 
164.1 227.1 
194.3 180.4 
212.0 171.9 
138.2 21.4 
212.4 
225.6 
186.0 
89.5 
121.7 
86.8 
157.3 
59.1 
61.7 
96.0 
142.8 
143.6 
123.0 
222.6 
142.1 
100.4 
97.7 
121.9 
152.6 
207.0 
226.9 
105.0 
193.7 
83.9 
92.9 
81.2 
49.4 
67.1 
68.8 
42.8 
104.1 
101.4 
28.3 
98.6 
69.9 
n.2 
91.2 
135.1 
130.6 
149.8 
107.1 
185.9 
130.2 
140.6 
118.7 
105.7 
79.4 
123.0 
140.8 
137.8 
134.6 
66.5 
176.4 
'136.8 
83.2 
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Appendix M . Chlorophyll a (ug/L) from Long Pond, Monroe County, NY. 
80 =surface, 81 = 0.5 m, 82 = 1.0 m . 
DATE SOUTH 
05-31-88 33.8 
06-07-88 177.3 
06-14-88 146.3 
06-21-88 90.9 
06-28-88 105.8 
07-05-88 114.8 
07-12-88 112.5 
07-19-88 73.3 
07-26-88 
08-02-88 
08-09-88 
08-16-88 
08-23-88 
08-30-88 
09-06-88 
09-13-88 
09-20-88 
09-27-88 
10-04-88 
10-11-88 
10-'19-88 
10-25-88 
11-01-88 
11-08-88 
11-15-88 
11-22-88 
11-29-88 
12-06-88 
12-12-88 
12-20-88 
12-28-88 
01-03-89 
01-10-89 
01-17-89 
01-24-89 
01-31-89 
02-07-89 
02-14-89 
02-21-89 
02-28-89 
03-07-89 
03-14-89 
03-21-89 
03-28-89 
04-04-89 
04-11-89 
04-18-89 
04-25-89 
05-02-89 
05-09-89 
05-16-89 
05-23-89 
05-30-89 
06-06-89 
06-13-89 
120.6 
193.6 
174.6 
192.2 
196.7 
58.7 
147.2 
33.8 
94.5 
111.2 
134.1 
126.0 
126.9 
46.6 
22.0 
50.3 
51.6 
57.8 
79.2 
99.0 
68.9 
44.2 
1.4 
54.4 
63.0 
2.7 
77.7 
94.5 
85.3 
8.1 
2.5 
5.0 
3.3 
7.5 
13.6 
1.5 
101.3 
95.4 
64.3 
14.3 
71.7 
135.0 
132.3 
165.6 
111.2 
A 
47.3 
78.8 
113.9 
94.5 
124.2 
94.5 
107.1 
192.6 
240.8 
216.0 
145.4 
267.4 
222.8 
224.1 
193.6 
234.0 
122.9 
151.2 
137.3 
169.7 
140.9 
119.3 
86.4 
66.1 
62.6 
72.3 
64.3 
76.4 
93.6 
96.8 
91.3 
136.1 
147.6 
66.5 
83.7 
85.5 
87.2 
143.1 
212.4 
77.3 
141.3 
132.8 
225.0 
201.2 
124.7 
STATION 
BO 81 
84.2 
193.5 108.0 
104.4 108.0 
92.3 90.0 
117.0 92.3 
100.3 92.3 
116.1 108.9 
156.2 135.9 
92.7 
198.0 
176.9 
262.8 
238.6 
229.5 
233.1 
180.0 
127.4 
158.9 
139.5 
171.0 
136.4 
114.8 
81.9 
71.7 
67.1 
73.6 
65.8 
72.7 
88.7 
107.1 
201.6 
129.6 
81.0 
90.0 
88.7 
102.6 
140.9 
156.2 
199.4 
180.0 
145.0 
158.9 
192.6 
214.2 
128.3 
162.0 
214.2 
160.7 
203.4 
194.9 
196.7 
211.1 
179.1 
143.1 
150.3 
139.5 
153.0 
164.3 
141.8 
81.0 
66.1 
56.3 
67.1 
63.9 
65.2 
96.8 
102.6 
130.5 
123.7 
71.1 
90.0 
117.9 
171.0 
159.8 
216.0 
232.2 
146.3 
156.6 
174.2 
236.7 
134.1 
116 
82 NORTH 
130.5 
101.3 132.8 
122.9 92.3 
108.9 95.4 
102.2 111.2 
117.9 98.1 
86.8 409.5 
130.5 132.8 
201.2 
198.0 
240.4 
180.0 
203.9 
189;{) 
180.0 
155.3 
146.3 
122.4 
158.4 
128.3 
137.3 
97.7 
72.9 
72.3 
59.6 
61.5 
68.0 
95.4 
101.2 
146.3 
174.2 
211.5 
140.4 
157.5 
149.9 
175.5 
222.3 
131.9 
205.7 
201.6 
157.5 
211.5 
191.3 
200.3 
191.3 
161.1 
148.5 
141.8 
44.6 
39.2 
85.5 
71.1 
65.1 
43.8 
52.2 
69.5 
72.7 
56.3 
91.8 
89.4 
85.5 
96.8 
57.2 
101.3 
46.5 
130.5 
108.9 
110.3 
116.1 
87.8 
50.7 
103.5 
76.5 
61.5 
67.1 
137.2 
180.0 
212.9 
146.3 
88.7 
165.2 
204.8 
60.3 
AppendiX N . Black Creek chemistry and loading May 1988- June 1989 
DATE 
05-31-88 
06-07-88 
06-14-88 
06-21-88 
06-28-88 
07-05-88 
07-12-88 
07-19-88 
07-26-88 
08-02-88 
08-09-88 
08-16-88 
08-23-88 
08-30-88 
09-06-88 
09-13-88 
09-20-88 
09-27-88 
10-04-88 
10-11-88 
~0-19-88 
10-25-88 
11-01-88 
11-08-88 
11-15-88 
11-22-88 
11-29-88 
12-06-88 
12-12-88 
12-20-88 
12-28-88 
01-03-89 
01-10-89 
01-17-89 
01-24-89 
01-31-89 
02-07-89 
02-14-89 
02-21-89 
02-28-89 
03-07-89 
03-14-89 
03-21-89 
03-28-89 
04-04-89 
04-11-89 
04-18-89 
04-25-89 
05-02-89 
05-09-89 
05-16-89 
05-23-89 
05-30-89 
06-06-89 
06-13-89 
DISCHAR 
m3/s 
0.0000 
0.0000 
0.0023 
0.0003 
0.0003 
0.0003 
0.0000 
0.0003 
0.0003 
0.0003 
0.0000 
0.0000 
0.0000 
0.0623 
0.1300 
0.1300 
0.0498 
0.0096 
0.1758 
0.2612 
0.4539 
0.9174 
1.0674 
1.2324 
1.0674 
0.9174 
0.2944 
0.0149 
0.0096 
0.0389 
0.0924 
0.0389 
0.1518 
0.0924 
0.0764 
0.6036 
0.0389 
0.0295 
0.1102 
0.2303 
0.8888 
0.4539 
0.7817 
0.3687 
2.0949 
0.2303 
0.2019 
0.0215 
1.7005 
1.5026 
1.0674 
0.0215 
0.0215 
0.0389 
0.0389 
BLACK CREEK CHEMISTRY 
NA NITRATE 
mg/L mg/L 
61.57 
41.70 
31.13 
34.15 
24.86 
24.40 
25.65 
17.32 
20.20 
20.08 
21.93 
20.40 
15.37 
20.81 
19.01 
17.93 
18.53 
15.69 
16.02 
24.18 
22.49 
22.75 
29.55 
31.13 
46.38 
55.09 
28.14 
74.53 
80.9 
86.77 
81.16 
72.86 
73.81 
75.4 
86.44 
'46.86 
81.95 
72.79 
90.61 
76.24 
46.83 
60.12 
36.61 
41.44 
23.12 
44.35 
52.16 
55.47 
45.67 
21.58 
32.76 
51.04 
83.25 
54.44 
45.67 
0.31 
0.27 
0.25 
0.29 
0.33 
2.10 
0.20 
0.98 
0.25 
0.11 
0.09 
0.19 
0.09 
1.08 
0.20 
0.19 
0.31 
0.08 
0.1 
0 
0.12 
0.13 
0 
0 
0 
0.53 
0.16 
0.08 
0.69 
1 
0.84 
0.99 
1.71 
1.3 
1.59 
1.91 
1.44 
1.27 
1.21 
1.48 
1.13 
1.07 
1.9 
1.11 
1.15 
0.93 
0.4 
0.39 
0.31 
0.56 
0.37 
0 
0.35 
1.47 
0.61 
TP 
ug/L 
80.7 
68.4 
81.4 
118.5 
106.5 
108.9 
291.0 
133.4 
66.3 
48.3 
27.7 
129.4 
139.7 
196.8 
77.4 
68.0 
63.2 
50 
51.7 
56.7 
70.4 
28.9 
5.5 
30.4 
26.1 
34.7 
18.6 
19.2 
17.2 
15.6 
48.4 
31.2 
56.4 
26.7 
20.3 
61.3 
4.8 
19.3 
22.1 
34.8 
86.2 
50.4 
65.9 
38.9 
64.6 
34.3 
27.3 
32.9 
88.6 
50.9 
35.3 
50.1 
81.7 
85.7 
125.2 
TKN 
ug/L 
1030 
960 
770 
1200 
970 
1500 
1700 
1700 
960 
760 
760 
830 
730 
680 
1300 
540 
620 
620 
580 
710 
720 
800 
590 
520 
380 
640 
440 
460 
610 
830 
845 
860 
1100 
890 
1100 
1500 
1300 
1500 
980 
1000 
1140 
990 
840 
690 
910 
480 
660 
490 
480 
340 
730 
750 
1400 
1300 
820 
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BLACK CREEK LOADING 
NA NITRATE TP TKN 
kg/day 
0.00 
0.00 
6.30 
0.78 
0.56 
0.55 
0.00 
0.39 
0.46 
0.46 
0.00 
0.00 
0.00 
111.93 
213.55 
201.42 
79.66 
13.00 
243.28 
545.58 
882.01 
1803.23 
2725.17 
3314.73 
4277.27 
4366.58 
715.84 
96.15 
67.04 
291.32 
648.02 
244.62 
968.26 
602.03 
570.93 
2443.92 
275.13 
185.40 
863.05 
1517.27 
3596.17 
2357.79 
2472.71 
1320.18 
4184.62 
882.62 
909.91 
103.20 
6710.06 
2801.68 
3021.20 
94.96 
154.88 
182.77 
153.33 
kg/day 
0.00 
0.00 
0.05 
0.01 
0.01 
0.05 
0.00 
0.02 
0.01 
0.00 
0.00 
0.00 
0.00 
5.81 
2.25 
2.13 
1.33 
0.07 
1.52 
0.00 
4.71 
10.30 
0.00 
0.00 
0.00 
42.01 
4.07 
0.10 
0.57 
3.36 
6.71 
3.32 
22.43 
10.38 
10.50 
99.61 
4.83 
3.23 
11.53 
29.45 
86.77 
41.96 
128.33 
35.36 
208.14 
18.51 
6.98 
0.73 
45.55 
72.70 
34.12 
0.00 
0.65 
4.94 
2.05 
kg/day kg/day 
0.000 0.000 
0.000 0.000 
0.016 0.156 
0.003 0.027 
0.002 0.022 
0.002 0.034 
0.000 0.000 
0.003 0.039 
0.002 0.022 
0.001 0.017 
0.000 0.000 
0.000 0.000 
0.000 0.000 
1.059 3.658 
0.869 14.604 
0.764 6.066 
0.272 2.665 
0.041 0.514 
0.785 8.808 
1.279 16.020 
2.761 2R237 
2.291 63.41 0 
0.507 54.411 
3.237 55.370 
2.407 35.044 
2.750 50.728 
0.473 11.193 
0.025 0.593 
0.014 0.505 
0.052 2.787 
0.386 6.747 
0.105 2.887 
0.740 14.430 
0.213 7.106 
0.134 7.265 
3.197 78.230 
0.016 4.365 
0.049 3.821 
0.211 9.334 
0.693 19.901 
6.619 87.543 
1.977 38.826 
4.451 56.735 
1.239 21.982 
11.692 164.706 
0.683 9.553 
0.476 11.513 
0.061 0.912 
13.018 70.524 
6.608 44.141 
3.255 67.322 
0.093 1.395 
0.152 2.605 
0.288 4.365 
0.420 2.753 
••• • 
• Appendix N 
. Selected water chemistry parameters from Black Creek, May 1988 to June 1989. 
SAP = soluble reactive phosphorus, TKN = total kjeldahl nitrogen 
' 
DATE NITRATE TKN SAP TOTAL PHOSPHORUS 
(mg N/L) (ug N/L) (ug P/L) (ug P/L) 
. 
I 05-25-88 
0.27 1,100 36.4 117.1 
05-31-88 0.31 67.3 80.7 
06-07-88 0.27 960 33.1 68.4 
06-14-88 0.25 770 57.6 81.4 
06-21-88 0.29 1,200 78.7 118.5 
06-28-88 0.33 970 17.5 106.5 
07-05-88 2.10 1,500 73.1 108.9 
07-12-88 0.20 1,700 172.2 291.0 
07-19-88 0.98 1,700 133.4 133.4 
07-26-88 0.25 960 66.3 66.3 
08-02-88 0.11 760 48.3 48.3 
08-09-88 0.09 760 27.7 27.7 
08-16-88 0.19 830 115.0 129.4 
08-23-88 0.09 730 45.2 139.7 
08-30-88 1.08 680 112.2 196.8 
09-06-88 0.20 1,300 59.8 77.4 
09-13-88 0.19 540 68.0 68.0 
09-20:..88 0.31 620 63.2 63.2 
09-27-88 0.08 620 50.0 50.00 
10-04-88 0:10 580 28.4 51.70 
10-11-88 710 43.9 56.70 
10-19-88 0.12 720 55.4 70.40 
10-25-88 0.13 800 28.9 28.90 
11-01-88 590 5.5 5.50 
11-08-88 520 30.4 30.40 
11-15-88 380 26.1 26.10 
11-22-88 0.53 640 34.7 34.70 
11-29-88 0.16 440 14.2 18.60 
12-06-88 0.08 460 6.0 19.20 
12-12-88 0.69 610 17.2 17.20 
12-20-88 1.00 830 12.7 15.60 
12-28-88 0.84 21.7 48.40 
01-03-89 0.99 860 18.6 31.20 
01-10-89 1.71 1,100 33.7 56.40 
01-17-89 1.30 890 20.8 26.70 
01-24-89 1.59 1,100 20.3 20.30 
01-3'1··89 1.91 1,500 32.8 61.30 
02-07-89 1.44 1,300 4.8 4.80 
02-14-89 1.27 1,500 18.9 19.30 
02-21-89 1.21 980 14.2 22.10 
02-28-89 1.48 1,000 34.8 34.80 
03-07-89 1.13 1,140 60.3 86.20 
03-14-89 1.07 18.1 50.40 
03-21-89 1.90 34.8 65.90 
03-28-89 1.11 690 12.8 38.90 
04-04-89 1.15 910 35.1 64.60 
04-'1 1-89 0.93 480 14.3 34.30 
04-18-89 0.40 660 7.5 27.30 
04-25-89 0.39 490 12.4 32.90 
05-02-89 0.31 480 33.8 88.60 
05-09-89 0.56 340 19.8 50.90 
05-16-89 0.37 730 12.4 35.30 
05-23-89 750 37.1 50.10 
05-30-89 0.35 1,400 41.0 81.70 
06-06-89 1.47 1,300 85.7 85.70 
06-13-89 0.61 820 60.3 125.20 
118 
f\ ....... onnlv N . Selected water chemistry parameters from Black Creek, May 1988 to June 1989. 
DATE 
05-25-88 
05-31-88 
06-07-88 
06-14-88 
06-21-88 
06-28-88 
07-05-88 
07-12-88 
07-19-88 
07-26-88 
08-02-88 
08-09-88 
08-16-88 
08-23-88 
08-30-88 
09-06-88 
09-13-88 
09-20-88 
09-27-88 
10-04-88 
10-11-88 
10-19-88 
10-25-88 
11-01-88 
11-08-88 
11-15-88 
11-22-88 
11-29-88 
12-06-88 
12-12-88 
12-20-88 
12-28-88 
01-03-89 
01-10-89 
01-17-89 
01-24-89 
01-31-89 
02-07-89 
02-14-89 
02-21-89 
02-28-89 
03-07-89 
03-14-89 
03-21-89 
03-28-89 
04-04-89 
04-11-89 
04-18-89 
04-25-89 
05-02-89 
05-09-89 
05-16..S9 
05-23-89 
05-30-89 
06-06-89 
06-13-89 
CALCIUM POTASSIUM MAGNESIUM 
(mg/L) (mg/L) (mg/L) 
68.33 
62.29 
55.72 
54.06 
54.87 
51.22 
49.33 
45.87 
38.44 
48.27 
51.62 
50.43 
50.22 
38.68 
38.87 
50.41 
48.98 
41.52 
45.10 
43.54 
46.61 
50.03 
37.83 
53.87 
59.02 
77.18 
60.95 
42.93 
77.77 
82.80 
89.60 
86.81 
81.85 
80.89 
86.52 
99.92 
65.40 
94.60 
92.88 
83.41 
96.48 
61.01 
81.19 
52.52 
69.92 
40.78 
72.91 
74.79 
78.64 
57.66 
40.07 
60.73 
63.89 
59.16 
66.56 
58.07 
3.44 
4.13 
3.31 
3.09 
3.90 
3.29 
2.66 
3.66 
5.43 
3.61 
2.73 
3.64 
3.04 
2.99 
6.05 
3.38 
3.13 
4.54 
3.09 
3.50 
4.59 
4.34 
7.04 
4.42 
2.57 
4.94 
6.82 
3.40 
4.71 
4.96 
5.30 
4.59 
4.21 
5.29 
4.05 
3.98 
4.70 
4.20 
4.04 
3.96 
4.34 
5.62 
3.95 
5.06 
4.99 
4.85 
3.80 
3.71 
3.67 
4.32 
2.91 
3.07 
4.03 
4.48 
4.59 
4.65 
16.06 
14.06 
12.30 
12.22 
13.41 
11.69 
10.10 
10.75 
5.87 
8.64 
9.73 
11.17 
11.79 
8.66 
7.96 
9.22 
10.05 
.8.17 
9.29 
8.84 
10.29 
11.66 
0.20 
11.78 
12.54 
15.41 
12.84 
10.06 
15.57 
20.10 
20.92 
18.47 
16.87 
17.64 
16.44 
18.02 
14.17 
17.78 
17.92 
18.11 
17.17 
11.82 
17.32 
11.35 
12.51 
7.92 
14.17 
15.32 
13.52 
13.02 
8.38 
10.42 
13.48 
12.75 
13.51 
12.70 
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SODIUM CHLORIDE 
(mg/L) (mg/L) 
49.93 
61.57 
41.70 
31.13 
34.15 
24.86 
24.40 
25.65 
17.32 
20.20 
20.08 
21.93 
20.40 
15.37 
20.81 
19.01 
17.93 
18.53 
15.69 
16.02 
24.18 
22.49 
22.75 
29.55 
31.1.3 
46.38 
55.09 
28.14 
74.53 
80.90 
86.77 
81.16 
72.86 
73.81 
75.40 
86.44 
46.86 
81.95 
72.79 
90.61 
76.24 
46.83 
60.12 
36.61 
41.44 
23.12 
44.35 
52.16 
55.47 
45.67 
21.58 
32.76 
51.04 
83.25 
54.44 
45.67 
88.54 
117.13 
64.72 
57.17 
52.81 
42.48 
38.51 
35.73 
32.16 
33.35 
31.37 
38.12 
32.84 
27.02 
39.63 
33.08 
29.15 
36.60 
31.28 
29.48 
45.04 
42.66 
67.22 
61.25 
59.78 
99.31 
103.22 
132.97 
140.01 
153.31 
182.92 
151.87 
156.98 
155.95 
153.07 
175.58 
100.59 
173.67 
167.23 
164.37 
16'1.99 
96.65 
121.66 
80.22 
81.n 
47.83 
87.94 
97.39 
112.62 
87.55 
41.27 
58.93 
92.64 
98.45 
95.79 
82.39 
SULFATE 
(mg/L) 
38.8 
34.5 
53.3 
43.0 
46.4 
42.2 
40.4 
38.4 
45.3 
46.8 
40.0 
46.3 
44.3 
42.9 
40.3 
55.0 
45.3 
40.0 
34.2 
44.6 
45.6 
61.2 
66.2 
51.9 
61.6 
79.7 
72.5 
78.4 
73.0 
60.6 
53.7 
72.2 
70.4 
52.8 
72.4 
55.2 
55.0 
56.4 
47.3 
62.3 
60.6 
56.0 
57.4 
44.3 
49.6 
41.0 
48.9 
55.3 
58.9 
48.4 
34.7 
41.2 
38.1 
35.3 
34.6 
32.1 
SILICA 
(ug/L) 
1,390 
1,355 
1,774 
1,454 
1,048 
3,280 
1,424 
2,428 
5,658 
6,482 
3,246 
3,881 
5,929 
6,120 
2,705 
4,111 
742 
2,234 
2,388 
3,004 
3,492 
2,160 
5,696 
3,336 
3,063 
3,988 
5,834 
3,268 
3,077 
2,420 
5,627 
6,764 
6,810 
7,814 
6,528 
6,971 
5,997 
6,198 
6,373 
5,212 
'It 
II 
II 
It 
,, 
It 
II 
II 
II 
-II 
I 
II 
Ill' 
II 
II 
Appendix N . Selected water chemistry parameters from Black Creek, May 1988 to June 1989. 
DO = dissolved oxygen. 
DATE 
05-25-88 
05-31-88 
06-07-88 
06-14-88 
06-21-88 
06-28-88 
07-05-88 
07-12-88 
07-19-88 
07-26-88 
08-02-88 
08-09-88 
08-16-88 
08-23-88 
08-30-88 
09-06-88 
09-13-88 
09-20-88 
09-27-88 
10-04-88 
10-11-88 
10-19-88 
10-25-88 
11-01-88 
11-08-88 
11-15-88 
11-22-88 
11-29-88 
12..Q6-88 
12-12-88 
12-20-88 
12-28-88 
01-03-89 
01-10-89 
01-17-89 
01-24-89 
01-31-89 
02-07-89 
02-14-89 
02-21-89 
02-28-89 
03-07-89 
03--14-89 
03--21-89 
03-28-89 
04-04-89 
04-11-89 
04-18-89 
04-25-89 
05-02-89 
05-09-89 
05-16-89 
05-23-89 
05-30-89 
06-06-89 
06-13-89 
ALKAUNilY CONDUCTIVITY 
(mg/L) (umhos/cm) 
182.20 
158.37 
147.46 
146.65 
149.48 
129.28 
145.44 
143.42 
78.78 
119.18 
119.58 
125.64 
119.18 
110.29 
96.25 
118.20 
117.43 
108.19 
123.59 
117.81 
124.36 
134.37 
127.82 
147.84 
149.77 
160.55 
144.38 
167.86 
'175.18 
209.44 
214.12 
177.76 
195.13 
150.69 
203.41 
204.62 
140.07 
221.68 
218.83 
205.03 
198.94 
115.71 
174.99 
101.91 
131.95 
97.85 
156.31 
157.93 
165.24 
153.34 
102.17 
138.60 
194.04 
179.45 
204.62 
172.55 
756 
797 
614 
583 
570 
481 
468 
478 
. 363 
438 
471 
481 
398 
362 
387 
410 
442 
407 
427 
403 
476 
497 
584 
589 
599 
782 
756 
912 
981 
1,047 
1,149 
1,012 
990 
930 
1,003 
1,113 
729 
1,092 
1,078 
1,080 
922 
669 
853 
561 
623 
414 
661 
695 
762 
680 
405 
545 
839 
761 
776 
660 
DO TURBIDilY 
(mg/L) (NTU) 
8.4 
4.0 
6.4 
4.8 
3.3 
5.2 
4.7 
0.8 
5_1 
5.9 
4.8 
5.0 
6.2 
6.7 
7.9 
7.8 
6.1 
5.7 
7.6 
7.6 
7.7 
4.7 
7.9 
8.5 
7.4 
8.8 
11.4 
9.6 
10.6 
8.7 
9.9 
12.0 
12.2 
12.5 
11.9 
12.1 
12.0 
11.1 
10.9 
12.0 
11.4 
12.3 
13.1 
13.1 
10.1 
11.0 
12.2 
10.1 
9.0 
9.5 
11.0 
9.9 
6.7 
7.2 
6.5 
120 
6.01 
5.58 
6.82 
4.62 
4.31 
3.52 
4.04 
6.51 
10.00 
2.71 
2.80 
2.73 
5.32 
3.36 
10.20 
4.36 
9.85 
4.18 
2.82 
4.18 
2.91 
2.46 
3.91 
2.39 
1.40 
1.14 
8.40 
1.64 
1.97 
1.54 
3.15 
2.28 
1.95 
5.22 
4.78 
3.08 
5.23 
2.72 
2.24 
1.89 
2.62 
8.36 
4.25 
8.71 
4.04 
9.25 
2.76 
2.13 
2.07 
21.00 
8.90 
3.23 
3.33 
4.15 
4.83 
7.95 
PH TEMPERATURE 
(oC) 
7.98 
7.90 
7.65 
7.65 
7.60 
7.60 
8.10 
7.70 
7.80 
7.98 
7.63 
7.85 
7.68 
7.75 
7.80 
7.80 
7.80 
7.70 
7.90 
7.91 
7.79 
7.95 
7.70 
7.98 
7.85 
8.00 
7.98 
7.80 
7.75 
7.75 
7.90 
7.95 
7.85 
7.90 
8.20 
8.45 
8.20 
8.19 
8.10 
7.86 
7.91 
7.50 
8.02 
8.05 
8.04 
7.83 
8.16 
7.94 
7.92 
7.92 
7.94 
8.46 
8.18 
7.98 
8.15 
8.16 
13.3 
19.8 
15.0 
20.5 
21.0 
20.5 
i9.0 
24.0 
22.0 
20.8 
22.0 
22.9 
20.5 
15.2 
17.0 
13.0 
15.0 
18.7 
12.8 
11.8 
9.0 
9.0 
6.9 
3.8 
7.0 
4.3 
3.8 
4.5 
2.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
11.2 
6.0 
2.8 
8.2 
8.0 
8.3 
7.8 
14.0 
16.2 
18.0 
14.8 
15.4 
